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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF COLORADO

IN THE MATTER OF THE APPLICATION
OF PUBLIC SERVICE COMPANY OF
COLORADO FOR APPROVAL OF A
NUMBER OF STRATEGIC ISSUES
RELATING TO ITS ELECTRIC AND GAS
DEMAND SIDE MANAGEMENT PLAN

)
)
)
) PROCEEDING NO. 17A4462EG
)
)

SUMMARY OF CO ED DIR A M WHITE

1 Mr. Shawn M. White is Manager, Demand Side Management ("DSM) and

2 Renewable Regulatory Strategy & Planning of Xcel Energy Services Inc. In this position,

3 he is responsible for ensuring Xcel Energy's energy efficiency and demand response

4 programs adhere to regulatory policies.

5 In his testimony, Mr. White explains how Pubtic Service Company of Colorado

6 ( Public Service" or the "Compan~ measures and reports energy savings and how it

7 designs its energy efficiency portfolio. He also details how the Company ranks amongst

8 its peer utilities in providing DSM programs.

9 Next, Mr. White presents the Company's 2016 Potential Study and the

10 Company's 2019-2023 DSM forecasts. A potential study takes a high level view of the

market to identify possible measures for inclusion in program design and

12 implementation. The 2016 Potential Study suggests that the future potential from

13 traditional energy efficiency is declining, This is generally driven by the expectation that
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new codes and standards will increase naturally-occurring adoption of energy efficient

2 technologies outside of utility DSM products and programs. A potential study is a useful

3 input in developing an energy efficiency portfolio, but there are practical limitations in

4 how it can be used to develop an energy efficiency portfolio, thus it is only one input ol

6 many thai can be used to develop an energy efticiency portfolio.

6 Mr. White then explains that the Company's generation supply portfolio has

7 changed and continues lo change lo integrate increasing amounts of renewable energy.

8 The changes to the Company's generation portfolio had a number of effects on the

9 Company's DSM programs, most notably in the costwffectiveness of energy efficiency.

10 The divergence of achievements and benefits had the unintended consequence of

increasing volumetric rates to customers. This is because achievements in energy

12 efficiency programs continue to reduce volumetric sales, while system benefits continue

13 to decrease. creating upward pressure on volumetric rates.

14 Thus, to address the issue, the Company proposes a new path forward that will

ts focus on achieving energy savings where the marginal costs and emissions reductions

16 are greatest. The Company also ptans to focus on peak demand reduction through

17 energy efficiency, such as through adopting load shifting measures that move customer

18 usage from high cost or constrained periods lo periods of lower cost and constraint.

19 Mr. White presents several changes the Company is proposing to realign its

20 delivery of energy efficiency and demand response programs to better reflect the

21 current and future landscape for resource planning, renewable integration, and DSM.
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1 First, the Company recommends that its energy efficiency goal be set to the

2 following annual goals:

3 Table SMW-~: Proposed Annual Energy Savings (GWh) Goals

Year 2019 2020 2021 2022 2023 Total
GWh 350 350 325 325 325 1 675

4 Second, the Company recommends its energy efficiency demand reduction goal

5 continue at Ihe current leveLs to maintain focus on avoiding the most costly generation.

6 Table SMW-D-5: Proposed Annual Energy Efficiency Demand Reduction (MW)
7 Goals

Year 2019 2020 2021 2022 2023 Total
MW 65 65 65 65 65 325

8 Mr. White then addresses avoided emissions from energy efficiency. The method

9 used to determine the avoided emissions from energy efficiency has changed over time

10 given the expected value of avoided emissions. In addition to using emissions in the

Modified Total Resource Cost Test and estimating emissions from the DSM Portfolio.

12 the Company proposes to use emissions data to determine the emissions avoidance of

13 individual DSM measures. The Company recommends that new DSM measures that

14 could cost.effectively shift usage be included in the Company's DSM portfolio.

15 In light of the increasing diversity of generation sources, the timing of the energy

16 savings has a significant effect on the amount of emissions avoided by a DSM measure.

17 Accordingly, to determine the emissions avoidance of individual DSM measures, Mr.

18 White proposes using the hourly marginal energy price to determine the likely

19 generation source of marginal energy each hour.

20 Mr. White then presents the Company's proposed demand response goals,

21 which are:
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Table SMW-th8: Proposed Demand Response Goals

Year 2019 2020 2021 2022 2023
MW 465 476 489 503 520

These goals are based upon historic achievements and trends in demand

response growth, and also reflecl the state of the marketplace and make.up of the

Company's residential, commercial, and industrial offerings.

Finally, Mr. White discusses several DSM policy issues. These include

secondary site savings, commercial and industrial behavioral savings methodology, and

the Company's reconsideration of its avoided transmission and distribution study.

In sum, Mr. White recommends that the Commission approve:

9
10

11

12

13
14
15
16
17

18
19
20
21
22
23

~ Approval of the Company's proposed modifications to its electric Energy
Efficiency goals for 2019 through 2023;

~ Approval of the Company's proposed modifications to its Energy Efficiency
Demand Reduction goals for 2019 through 2023;

~ Approval of the Company's proposed methodology to determine avoided
emissions;

~ Approval of proposed dispatchable demand response goals for each of
the years 2019 through 2023.

~ Contirmation that Commission Rule 4750 does not preclude the Company
from daiming secondary site savings in its energy, demand, and net
benefit calculations; and

~ Approval to use an incremental savings method inslead of an average
savings method to calculate behavioral energy efficiency savings.
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L A FA M NODE NED M

Acron m/Defined Term ~Meeele

ACCC
ACEEE

CFL
DSM

EPA
ERP
LED

M&V

MTRC
NSP-MN
NTG

Navigant
RMRG
UCT
VFD

WACO
XES
Xcel Energy

AC Contingency Calculation
American Council for an Energy Efficient
Econom
Compact fluorescent lights
Demand side management
Energy Information Administration
U.S. Environmental Protection Agency
Electric resource plan
Lightwmitting diode
Measurement and verification
Modified total resource cost test
Northern States Power — Minnesota
Net-to-gross
Navigant Consulting, Inc.

Rocky Mountain Reserve Group
Utility cost test
Variable frequency drive
Weighted average cost of capital
Xcel Energy Services Inc.

Xcel Energy Inc.
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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF COLORADO

IN THE MATTER OF THE APPUCATION )
OF PUBLIC SERVICE COMPANY OF )
COLORADO FOR APPROVAL OF A )
NUMBER OF STRATEGIC ISSUES ) PROCEEDING NO. 17A~62EG
RELATING TO ITS ELECTRIC AND GAS )
DEMAND SIDE MANAGEMENT PLAN )

CORRECTED DIRECT TES ON AND A A HME F H W M WHITE

I. I D ALIFI ATI NS PURPO E FTESTIM NY

3 Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

4 A. My name is Shawn M. White. My business address is 401 Nicoilet Mall,

5 Minneapolis, Minnesota 55401.

6 Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION?

7 A. I am emptoyed by Xcel Energy Services Inc. ("XES ) as Manager, Demand Side

8 Management ( DSM") and Renewable Regulatory Strategy & Planning, XES is a

9 wholly-owned subsidiary of Xcel Energy Inc. ("Xcel Energy"), and provides an

10 array of support services to Public Servttxt Company of Colorado ("Public

11 Service or the "Company and the other utility operating company subsidiaries

12 of Xcel Energy on a coordinated basis.

13 Q. ON WHOSE BEHALF ARE YOU TESTIFYING IN THE PROCEEDING2

14 A. I am testifying on behalf of Pubtic Service.

15 Q. PLEASE SUMMARIZE YOUR RESPONSIBILITiES AND QUALIFICATIONS.
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A. As the Manager, DSM and Renewable Regulatory Strategy & Planning, I am

2 responsible for ensuring Xcel Energy's energy efficiency and demand response

3 programs adhere to regulatory policies. In this capacity, I provide strategic

4 direction and oversee a team that: (i) develops long-range goals for the portfolio

5 of programs for resource planning; (ii) tracks and reports energy efficiency

6 achievements and financial operations; (iii) prepares DSM regulatory reports and

7 filings; and (iv) analyzes the cost-effectiveness of energy efficiency and load

8 management programs and portfolios in five of XES's state jurisdictions with

9 active energy efficiency programs or pending legislation. A description of my

10 qualifications, duties, and responsibilities is set forth after the conclusion of my

11 Direct Testimony in my Stalement of Qualifications.

12 Q. WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY?

13 A. In my testimony, I first explain how lhe Company measures and reports energy

14

15

16

17

18

19

21

savings and how it designs its energy efficiency portfolio.

Next, I present the Company's 2016 Potential Sludy and 2019-2023 DSM

forecasts. As ordered in Decision No. C14-0731, Public Service retained

Navigant Consulting, Inc. ("Navigant ) to conduct its 2016 Potential Study in

advance of Ibis Strategic Issues filing. The 2016 Potential Study suggests that

the future potential from traditional energy efficiency is declining. This is generally

driven by the expectation that new codes and standards will increase naturally.

occurring adoption of energy efficient technologies outside of utility DSM

products and programs. I explain that although a potential study can be a useful
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tool, there are practical limitations in how it can be used to devefop an energy

efficiency portfolio.

I next explain how the Company's generation system has changed and

continues lo change to integrate increasing amounts of renewable energy. These

changes have had a number of effects on the Company's DSM programs, most

notably in Ihe costwffectiveness of energy efficiency. The divergence of

achievements and benefits has had the unintended consequence of increasing

volumetric rates to customers. To address these issues, the Company proposes

a new path forward that will focus on achieving energy savings where the

marginal costs and emissions reductions are greatest.

Specifically, the Company will no longer value each kWh the same but

instead will a'ccurately value each kWh based upon the marginal type of avoided

energy. The Company also plans to focus on peak demand reduction through

energy efficiency, such as through adopting load shifting measures that move

customer usage from high cost or constrained periods Io periods of lower cost

and constraint.

Next, I present the Company's proposed annual energy efficiency goals

for 2019-2023, which would result in a total savings of 1,675 GWh over the five

year period. The Company recommends its energy efficiency demand reduction

goal continue at the current level of 65 MW per year to maintain focus on

avoiding the most costly generation.
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1 I then address avoided emissions from energy efficiency, and propose to
I

2 use emissions data to determine the emissions avoidance of individual DSM

3 measures. To determine the emissions avoidance of individual DSM measures, I

4 recommend using the hourly marginal energy price to determine the likely

5 generation source of marginal energy each hour.

6 Finally. I discuss several DSM policy issues. These include secondary site

7 savings, commercial and industrial behavioral savings methodology, and the

8 Company's reconsideration of its avoided transmission and distribution study.

9 Q. ARE YOU SPONSORING ANY ATTACHMENTS AS PART OF YOUR DIRECT

10 TESTIMONY?

A. Yes, I am sponsoring Attachments SMW-1, SMW-2, and SMW-3. which were

12 prepared by me or under my direct supenrision, Attachment SMW-1 is the 2017

13 Utility Energy Efficiency Scorecard published by the American Council for an

14 Energy Efficient Economy ( ACEEE"). Attachment SMW-2 is Xcel Energy's 2016

15 DSM Potential Study Report. Attachment SMW-3 is Xcel Energy's 2016 T&D

16 Study.

17 Q. WHAT RECOMMENDATIONS ARE YOU MAKING IN YOUR TESTIMONY?

16 A. The Company recommends that the Commission issue an order granting the

19

21

following relief:

~ Approval of the Company's proposed modifications to its electric Energy

Efficiency goals for 2019 through 2023;
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Table SMW-D-4: Proposed Annual Energy Savings (GWh) Goals

Year 2019 2020 2021 2022 2023 Total
6Wh 350 350 325 325 325 1,675

~ Approval of the Company's proposed modifications to its Energy Efficiency

Demand Reduction goals for 2019 through 2023;

Table SMW-D-5: Proposed Annual Energy Efficiency Demand Reduction
(MW) Goals

Year 2019 2020 2021 2022 2023 Total
MW 65 65 65 65 65 325

10

12

13

14

15

16

Approval of the Company's proposed methodology to determine avoided

emissions;

Approval of proposed dispatchable demand response goals for each of

the years 2019 through 2023;

Table SMW-0-8: Proposed Demand Response Goals

Year 2019 2020 2021 2022 2023
MW 465 476 489 503 520

Confirmation that Commission Rute 4750 does not preclude the Company

from claiming secondary sile savings in its energy, demand, and net

benefit calculations; and

Approval to use an incremental savings method instead of an average

savings method to calculate behavioral energy efficiency savings.
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1 II. ENER Y EFFICIEN Y P RTF LI DE I N A D DEVEL ME

2 Q. WHAT IS THE PURPOSE OF THIS SECTION OF YOUR TESTIMONY'

A. In this section of my testimony, I explain how energy savings are measured and

4 reported, how the Company designs and delivers its energy efficiency portfolio.

5 A. Energy and Demand Savings Calculations and Reporting

6 Q. BEFORE DISCUSSING THE POTENTIAL STUDY, CAN YOU PROVIDE SOME

7 BACKGROUND ON HOW THE COMPANY CALCULATES AND REPORTS

8 ENERGY AND DEMAND SAVINGS7

9 A. Yes. Energy and demand savings are first measured at the gross level," which

10

12

13

14

15

16

17

18

19

includes all savings that have been achieved through energy efficiency program'articipation.
This value does not take into account whether the utility influenced

the customer to participate in a program, but only whether the customer

participated. Therefore, an adjustment to net savings is necessary to more

accurately report utiTity.influenced efficiency program savings.

Gross savings are then adjusted by a net-togross ratio ("NTG") that

measures the utility's influence in getting a customer to participate in a DSM

program. NTG consists of two components: free-ridership and spillover. Free.

ridership accounts for participant activities that may not be directly influenced by

an energy efficiency program. Spillover accounts for savings that are not

's described by Company witnoss Mr. Brockett in Secbon III ot his Direct Testimony, a Program Is a
collecdon ol sanilar products targetod to a ape@tie custornor sogmenL The current programs in DsM
Plans indude Business, Residential. Low.income, and IndirocL
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1 captured in the gross savings achievement, but were directly influenced by an

2 energy efficiency program.

3 Q. PLEASE DESCRIBE FREE RIDERSHIP IN MORE DETAIL

4 A. A "free rider" is a participant who likely would have taken the same action in the

10

12

13

14

15

16

absence of the program, bul who nonetheless applies for a rebate. For example,

a customer that purchases a high efficiency air conditioner but does not consider

any alternative would be a free rideC to the extent he or she applies lor and

receives a rebate because the utility's rebate and marketing had no effect on the

customer's decision.

As part of the evaluation ot an energy efficiency product, participating

customers are asked how important the utility incentive or rebate was in their

decision to purchase the energy efficiency measure~. When a customer responds

that the incentive or rebate had no influence on their decision, the customer is

defined as a free rider. For example, if 20'rt of cuslomers said the utility program

had no effect on their decision, the uulity would only claim and report 80% of the

gross savings.

As described by company witness Mr. Brockrnt in section III ol his Direct Tessmony. a product is a
collection of similar measures marketed individually or holislicaly to end use residenrial, business, or iow-
income customers.

As described by Company witness Mr. Brockett in Secson III ol his Direct Testimony. a measure is a
technokrgy, senrice, or device that enables the end.use customer lo reduce their electric energy and peak
demarxL Exampies include water heater blankets within the Home Energy Squad product or ground
source heat pumps willin the High Efficiency Air Conditioning product.
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1 O. PLEASE DESCRIBE SPILLOVER IN MORE DETAIL.

2 A. Spillover" occurs when non participants adopt an energy etficiency measure or

10

12

13

14

15

16

17

18

21

practice but do not apply for an incentive or rebate. The influence for spillover

may come from past experience with a DSM program or from the educational

and marketing information provided by the utility. There can be both participant

and non.participant spillover effects. For example, if a participating residential

customer purchases and installs discounted high efficiency lighting through the

Home Lighting and Recycling product and likes the equipment, the customer may

look to install more of the same or similar equipment at a later date. However, the

customer may go to a retailer that does not participate in the Home Ughting and

Recyciing product, or the product may not promote that equipment at the time of

the follow-up visit. This would result in participant spillover because the product

influenced the decision but did not directly account for the sale of efficient

equipment.

Spillover may also account for a utility's effect on transforming the market

for energy efficiency measures. Market transformation occurs when a measure or

service moves from a marginal opportunity in the marketplace to Ihe baseline

product or service in the marketplace. A utility may influence market

transformation by changing the attitudes and behaviors of market actors such as

customers, contractors, distributors, or manufacturers. For example, in the mass

market lighting market there has been significant transformation as incandescent

bulbs have been replaced, first, by compact fluorescent lights ( CFL") and, most
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1 recently, by light emitting diodes ( LED"). The utility has had some effect on this

2 by driving the stocking habits of retailers through its programs and raising

3 awareness with customers lhrough outreach, promotion activities, and marketing.

4 Q. PLEASE DESCRIBE THE IMPACT OF THE SPILLOVER COMPONENT IN

6 THE DETERMINATION OF THE COMPANY'S NTG RATIO.

6 A. The factor of spillover in the NTG ratio is best explained through adding spillover

7 to the free-ridership example explained above If the free ridership value of 2tyyo

8 is identified resulting in a NTG value of 80yo and an evaluation identiTies a

9 spillover value ol 10', then the new NTG value would increase to 90'yo to reflect

10 the balance of free ridership (-20%%d) and spillover (+10'yo).

B. Benchmarking Performance and Utility Program Delivery

12 Q. IS THE USE OF NTG ACCEPTED IN OTHER DSM PROGRAMSV

13 A. Yes, although the use of NTG can vary from state to state. For example, of the

14

15

16

17

18

19

live states where Xcei Energy directly implements DSM programs (Minnesota,

Colorado, South Dakota, Texas, and New Mexico), NTG is applied in two-

Colorado and New Mexico. Therefore, the application of NTG and the factors

included in the NTG value and varying DSM poticies among states make it

difficult lo accurately track meaningful comparisons of the reported energy

savings achievements of other utilities.
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Q. ARE THERE DIFFICULTIES IN COMPARING THE ENERGY SAVINGS

2 ACHIEVEMENTS AND GOALS BETWEEN STATES AND UTILITIES?

3 A. Yes. It is common for industry studies to attempt to compare different states and

10

12

13

14

15

16

17

18

19

21

utilities in order to determine the right level of DSM. While this can be

instructive, normalizing achievements across utilities and states is difficult. In

addition to the effects of NTG on the savings of other utility programs, other

characteristics make comparisons between states and utilities challenging.

These characteristics include: state policies such as building codes and fuel

switching; whether the goals are expressed at the generator level'includes

losses) or at the meter level; the senrice tenitory's mix of industrial, commercial,

and residential population; energy intensity per square foot; climate differences;

and the propensity of the population's acceptance and willingness to adopt

energy efficiercy opportunities.

For instance, savings achievements for Northern States Power—

Minnesota ( NSP-MN j compared to Public Service are affected by differences in

the size of each ulility's industrial manufacturing sector, the difference in climate,

and the application of NTG. Public Service's territory in Colorado has about

5,200 manufacturing customer accounts, whereas NSP-MN has approximately

5,900 accounts. While the number of accounts is only somewhat higher in

Minnesota, the size of the accounts, and therefore the opportunity for large

energy efficiency projects, is significantly larger, with 7,700 GWh in Minnesota

Goats and savings in Colorado are measured at tire generator level.
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1 versus 2,200 GWh in Colorado. This is significant because industrial energy

2 efficiency projects tend to result in large, cost-effective energy savings.

Climate also plays a factor because of the prevalence and run time of air

4 conditioning in Minnesota. The Company's most recent Home Use Study

5 indicates that 73% of NSP-MN customers have air conditioning, compared to

8 only 60'll, of Public Service's customers. More importantly is the run time, which

7 is a measure of the frequency with which the customer uses the air conditioner.

8 For customers with existing air conditioning systems, the run times in NSP-MN

9 are typically 20'll higher than in Colorado.

10 Q. ARE THERE ANY COMPARISONS OF ENERGY EFFICIENCY PROGRAMS

11 ACROSS STATES'

12 A. The ACEEE has attempted to normalize some of the key factors, and in those

13 comparisons Public Service ranks very weft. In its recently released study, "The

14 2017 Utility Energy Efficiency Scorecard," Attachment SMW-1, ACEEE

15 compared 51 utilities. Xcel — Colorado (Public Service) was ranked in the top 10,

18 as was Xcel — Minnesota (NSP-MN).

17 O. ACCORDING TO ACEEE, WHAT CATEGORIES DID PUBLIC SERVICE RANK

18 HIGH IN AGAINST ITS PEERS?

19 A. Public Service ranked in the lop 10 in the categories of annual energy savings,

21

lifetime energy savings, and deployment of pilots. Of the 51 utilities, Public

Service ranked seventh in annual energy savings, fourth in lifetime energy

savings, and tenth in pilots offered.
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As I will discuss later in my testimony, hfetime energy savings is a strong

2 measure of the value of energy efficiency because it represents the time over

3 which the energy savings obtained in the first year will continue to deliver

4 benefits. Longer lifetimes means customers save money over a longer period of

5 time. Public Service also ranked high in peak demand reductions (eleventh) and

6 energy efficiency programs diversity (thirteenth).

7 Q. PLEASE DESCRIBE THE PEER UTILITIES IN THE TOP 10 UTILITY

8 PERFORMERS IN THE AGEE REPORT.

9 A. Beyond Xcel subsidiaries, the top 10 utility performers are primarily heated on

10 the east or west coast where energy costs are often higher. In addition, many of

11 the utilities have a long history of delivering energy efficiency directly to their

12 customers. No utility with a program entirely managed or delivered by a third

13 party was included in the top performers. This reflects the knportance of

14 experience, continuity, and customer relationships to deliver strong DSM

15 programs to customers. It further shows that Public Service is one of very few

16 utilities in the central United States that has achieved such high perlormance.

17 Q. WHAT VALUE IS THE COMPANY BRINGING TO ITS ADMINISTRATION OF

18 THE DSM PORTFOUO7

19 A. The Company's administration of programs leverages four important efficiencies.

21

First is context. The Company is able to recognize when a customer is at risk for

a higher bill and help them find solutions lo save energy in a much faster and
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1 less administratively burdensome fashion as handling this data as part of the

2 normal course of business for the utility.

3 Second is data security. The Company is bound by strict requirements to

4 protect customer data and minimize exposure to potential breaches; it is also

5 subject to the Public Utilities Commission's { the Commission ) data privacy rules

6 and general oversighL Adding non-regulated third parties to the administration of

7 DSM programs creates data security concerns and potential customer data

8 privacy issues.

Third, the Company provides for a more streamlined customer experience

10 because a single point of contact can answer customer questions. Whether it is

11 an account manager for an industrial customer or a residential customer care

12 representative, a customer is more likely to achieve first call resolution when the

13 number of redirections in order to find an answer is minimized.

14 Fourth, the Company acts as an administrator to ensure maximum cost-

15 effectiveness of its DSM programs. Ultimately, no other party is directly

16 accountable to customers for bill impacts other than Public Service. That

17 provides Public Service with the unique position of having to balance the full

18 costs and benefits lo customers.

19 Q. WHAT EVIDENCE DOES THE COMPANY HAVE THAT CUSTOMERS VALUE

20

21

THE ENERGY EFFICIENCY PROGRAMS IT DEUVERS2

The Company continuously monitors the factors that drive customer satisfaction

related to energy supply and use. Market research shows that DSM aligns with
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two high priority customer demands: keeping energy costs low and giving them

the opportunity to control their bills. More specifically, controlling energy bills is

an area where customer demands are rapidly increasing, Nationwide trends

show that awareness of DSM and billing options is increasing and, where

customers are aware of programs, their engagement and satisfaction with energy

providers is higher than those customers who are unaware of choices.

Customers that actively opl in to DSM and other programs show even further

satisfaction with the energy services they receive.
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III. PUBLIC SERVICE'S 2016 POTE IA D ND FU URE
FORECAST

3 Q. WHAT IS A POTENTIAL STUDY'

4 A. A "potential study" is a market analysis of current and future technologies,

10

12

13

14

15

16

17

18

19

20

performed by an independent third party that examines how customers currently

use energy, and how those energy end uses may be made more efficient in the

future. Utilities and stakeholders use this tool to identify potential energy savings

levels.

A potential study typically includes assumptions such as NTG, but does

not take into account the delivery method or the policies associated with energy

etficiency implementation. Instead, a potential study takes a higher-level view of

the market to identify possibks measures for inclusion in program design and

implementation.

A potential study follows a three-stage screening process to remove

measures that are not feasible for customers. The first is a technical screen that

eliminates measures that will not physically work for a specific customer and end

use. The second is an economic screen that reduces the savings estimates to

reflect measures that are not economically feasible for the customer or utility to

implement when compared to other energy generation supply options. As

explained below, the Company's most recent 2016 Polential Study used the

s End use is a DsM industry term for the final appscation ol a 06M measure. For example, an air
condtioner is a measure utiszed by the consumer to cool ae.



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 25 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
25

of250

CORRECTED Direct Testimony and Attachments of Shawn M. White
Proceeding No. 17A.0462EG

Hearing Exhibit 102
Page 25 of 82

1 Modilied Total Resource Cost ("MTRC )s cost-effectiveness test, consistent with

2 Commission decisions. The third screen evaluates achievable potential." This

3 program screen evaluates past program effectiveness and technology adoption

4 analyses to predict how other barriers, such as customer financial limitations,

5 lack of customer knowledge, and customer preferences, will impact program

6 participation.

7 Q. WHAT ROLE DOES THE ENERGY EFFICIENCY POTENTIAL STUDY PLAY

8 IN THE COMPANY'S DSM PORTFOLIOS

8 A. Because it is prepared by an independent, third-party, the author of the

10

12

13

14

15

16

17

18

Company's Potential Study does not have a vested interest in the outcome, the

Potential Study is an unbiased, evidence.based estimate of the market potential

for energy efficiency measures.

Historically, the potential study has been used as a foundational tool to

determine appropriate energy efficiency goals for the Company. However, when

considering study results, it Is also important lo consider the level at which

savings are shown (i.e., net savings at the generator level) and the policy context

in which Ihe study was developed fi.e. a traditional focus on energy savings).

These basic assumptions can influence the study outcome. As I discuss in

4 The MTRC is a tost lo dotormlne the costwitecttveness ot a OSM measure, product, or program by
comparing the utilay's administrative and rebate costs plus the customers implementation costs against
the avoided costs to the utaity in the form of luture revenue requirements and customer rebate costs.
Cdorado statute defines cost-effectiveness ol OSM at C.R.S. 5 40-1-102(S)(a), In applying the statutory
cost-effectiveness requirements, the Commission-approved standard lor costmffectlveness Is
encapsulated in the MTRc test. as commonly appsed in the regulation ot uslity DsM. Dedston No. cos-
0560, at pp. 24 27, Oedsktn No. C I I 4442 at p. 7. footnoto 7.
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1 Section IV of my testimony below, the Company proposes to shift the policy

2 context of energy efficiency in order to bet!er align the value to customers.

3 O. PLEASE SUMMARIZE THE RESULTS OF THE COMPANY'S MOST RECENT

4 POTENTIAL STUDY.

5 A. As ordered in Decision No. C14-0731, Public Service conducted its most recent

10

12

13

14

15

16

17

18

19

21

Potential Study in 2016 in advance ot this Strategic Issues filing. The Company

contracted with an experienced third-party consulting firm, Naviganl Consulting,

Inc., to conduct the study, which is contained in Attachment SMW-2. In addition

to utilizing the three screening processes as described above, the Potential

Study evaluates Public Service's technical, economic, and achievable potential

results under four scenarios. Each scenario uses different variables, such as

increased adoption rates of certain technologies, or increased rebates or

incentives to forecast the potential energy savings within the Company's service

territory. These four scenarios include the Reference case, Allernative Lighting,

Max Benefits, and Low Benetits scenarios, as described below.

~fr i~n~m: The Reference or Base Case starts with the Company's

Colorado sales and customer long-term forecasts without tactoring in the impact

of existing DSM products. Navigant used this data, as well as other primary and

secondary data from other sources. such as the Energy Information

Administration ("EIA j, to project what new and existing housing and commercial

building technologies should be modeled to estimate what potential exists for
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1 future energy and demand savings that could result if such technologies were

2 adopted.

3

4 accelerated introduction of LED lighting measures into the marketplace

5 compared to the assumption made by Navigant in the Reference Case that CFL

8 measures will retain a larger portion of Ihe market during the beginning of Ihe

7 forecast period due to Navigant's CFL cost-effectiveness estimates.

~Mx Benelts: This scenario retracts increases tn customer tncent'

9 spend that would optimize customer participation, which would then also

10 maximize net benefits according to the Utility Cost Test ( UCl ).

Lgyr33gg~f: The Low Benefits case is essentially the opposite of the

Max Benefits case, i.e., this scenario assumes a minimum level of incentive

13 spend to determine a portfolio that is minimally cost-effective under the UCT.

14 Q. DO THE ACHIEVABLE POTENTIAL SAVINGS REFLECTED IN THE

15 SCENARIOS VARY OVER TIME?

is A. Yes. Each scenario forecasts that the annual achievable potential savings from

17

18

traditional electric energy efficiency products and programs in the Company's

seNice temtory vary over time, but are expected to decline between 2019 and

i9 2028.
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1 Q. HOW DO THE RESULTS OF THE 2016 POTENTIAL STUDY COMPARE TO

2 PUBLIC SERVICE'S MOST RECENT COMMISSION-APPROVED GOALS AND

3 PROPOSED GOALS?

4 A. The table and chart below show the comparison of the achievable potential

savings identified in the 2016 Potential Study against the 2018 goal approved in

Proceeding No. 13A-686EG, and the Company's 2019-2023 proposed goals

contained in this Strategic Issues filing:

Table SMW-D-1: Market Potential Assessment comparison to
Proceeding No. 13A-0686EG Goals

Achievable Potential

Reference Alternative Max low
YEAR Goals Case U htins Beneats Benefits

2018

2019
2020
2021
2022

2023

400
400
400
400
400
400

399
410
405

336
308
272

328

348

395
329

302
267

447

454
453

369

345

303

374

383
374

306

277

243

As sel in Proceeding No. 1 3A4886EG,
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Figure SMW-D-1: DSM Market Potential Assessment Study & Erosion of
Energy Savings

As the above diagrams show, the goals established in Proceeding No.

4 13A-0686EG reflect a consistent level ol achievement, whereas the Potential

5 Study indicates a diminishing amount of energy savings in the future.

6 Q. WHAT TRENDS DO THESE UPDATED POTENTIAL ESTIMATES SUGGEST?

7 A. The estimates in the 2016 Potential Study suggest that Ihe future potential from

10

traditional energy effctency is declining. This is due, in part, to increasing

organic" energy efficiency, which is the result of increasing codes, standards,

and market conditions.
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1 Q. WHAT ARE THE SOURCES OF VARIATION OVER THE 2019-2023 TIME

2 PERIOD THAT MAY IMPACT THE COMPANY'S ABILITY TO ATTAIN ITS

3 ENERGY SAVINGS GOALS'

A. Generally, newly enacted codes and standards will lead to increases in naturally-

10

12

13

14

15

16

17

18

19

21

occurring adoption of energy efficient technologies outside of utility DSM

products and programs. This, in turn, will lead to two results. First, it will reduce

how often an energy efficiency technology is adopted because of a utility DSM

product or program. Second, even it the energy efficiency technology is adopted

through a utility DSM program, it will reduce the amount of energy savings

attributable to the energy efficiency technology.

For example, the residential and business lighting markets have been

affected by rapid technological advances in LED lighting. This has led to

reductions in the cost of LED technology, which in turn, has driven greater

adoption of LED technology, as evidenced by the success of the lighting

measures in the Company's DSM portfolio. In 201 6, lighting measures accounted

for approximately 269 GWh of achievement, or 66% of the total portfolio

achievement. LED technologies made up approximately 154 GWh of this

achievement, or 38% of Ihe total portfolio achievement. These levels of

achievement are much higher than the 32 GWh of forecasted annual LED

technology achievement identified in the prior 2009 DSM potential study that was

updated in 2013. This level of achievement has been important in driving

customers to realize energy savings opportunities. However, it is not sustainable.
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1 As Ihe lighting options in the marketplace increasingly move toward LEDs, the

2 Company will need to focus efforts on specific customer segments that have not

3 adopted LEDs. Simply put, a mass-market LED program has too much potential

4 to give rebates to free riders while missing those customers who are not well

5 served by the instant-markdown program format that has allowed such large

6 achievements in prior years. Company witness Ms. Donna Seaman discusses

7 changes to codes and standards, particularly with respect to lighting, in Section V

8 of her direct testimony.

9 Q. WHAT ASSUMPTIONS DOES THE COMPANY'S 2016 POTENTIAL STUDY

10 INCLUDE FOR RESIDENTIAL LIGHTING?

A. The Potential Study uses the following assumptions to evaluate the potential

12

13

14

15

16

17

16

19

savings that can be achieved from Residential Lighting:

2018-2023: Energy savings for residential lighting measures appear to

increase from 201 8 to 2020, due to CFLs replacing the baseline incandescent

bulbs before they become the baseline after 2020 due to anticipaled changes

to EISA standards at that time. After the standard change, the incremental

potential from lighting is greatly reduced. Using these assumptions, the

Potential Study estimates the Residential Lighting achievable potential

savings lrom the Potential Study Reference Case shows the following:
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Table SMW-D-2: Net Energy Savings potential for Residential Ughting-
Reference Case

3 Q. HOW DOES THE ALTERNANTIVE UGHTING SCENARlO ALTER THESE

4 ASStjMPTIONS?

6 A. The Alternative Lighting Scenario estimates the achievable potential if LEDs are

10
11

more established in the market than the assumptions were made in the

Reference Case. The updated assessment estimated the Residential Lighting

achievable potential savings from the Potential Study Alternative Case shows the

following:

Table SMW-D-3: Net Energy Savings potential for Residential Llghtlng-
Reference Case

12

13

The Alternative Lighting scenario also confirms the incremental potential for

Residential lighting savings is reduced over the planning horizon.
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1 O. DOES THE COMPANY BEUEVE THAT THE ALTERNATIVE UGHTING

2 SCENARIO BETTER REFLECTS WHAT IS ANTICIPATED IN THE LED

3 UGHTING MARKET FOR THE COMPANY'S SERVICE TERRITORY'

A. Yes. The Alternative Lighting scenario assumptions include some potential

5 savings from CFLs early in the time period, but assume that the Company will

6 make a responsible exit from the CFL market once the market is transformed.

7 This approach is similar to the assumptions concerning CFLs that have been

8 used in other states.

9 Q. HAVE EMERGING TECHNOLOGIES BEEN INCLUDED IN THE 2016

10 POTENTIAL STUDY?

A. No. According to the Potential Study:

12
13
14
15
16
17
18
19
20
21
22
23

...there is always Ihe possibility that emerging technologies
may arise that could increase savings opportunities over the
forecast horizon, and broader societal changes may impact
levels of energy use in ways not anticipated in the study.
Due to the significant uncertainty associated with emerging
technologies, this study reflects the best available view of
what is currently available on the market and does not make
assumptions about emerging technologies beyond capturing
a range of potential uncertainty through scenario analysis
(see Section 5.3). Similarly, this study does not make
assumptions about future code and standard changes
beyond those already planned for the study period.a

See Attachment SMW-2, page 17.
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O. IS IT REASONABLE FOR THE POTENTIAL STUDY TO EXCLUDE

2 EMERGING TECHNOLOGIES2

3 A. Yes, it is reasonable for a potential study to not factor in emerging technologies.

10

12

13

14

A potential study relies on widely available assumptions about the type and

amount of savings a measure can provide. These assumptions are generally not

available or verifiable for emerging technologies. Therefore, it would be difficutt to

include these technologies and rely on them for the presumption of savings.

This reinforces why potential studies must be viewed as one tool of many

in developing an energy efficiency portfolio. Nonetheless, the following section of

my testimony I present the Company's proposed goals for energy efficiency as

well as the implementation strategies to achieve those goats. As part of that, I

identify emerging and existing technologies not considered in the 2016 Potential

Study that the Company plans to pursue, along with our projected increase in

forecasted energy savings.

15
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1 IV. ADAPTING THE COM A

2
DSM
LANDSCAPE

LI EVOLVING DSM

3 Q. PLEASE DISCUSS HOW THE EVOLVING NATURE OF ENERGY

4 EFFICIENCY FITS INTO THE COMPANY'S DSM PORTFOUO?

5 A. The Company's generation system has changed and continues to change to

6 integrate increasing amounts of renewable energy. This change in the generation

7 mix impacts energy efficiency, both economically (cost-effectiveness) and

8 environmentally (emissions benefits). However, the Company is confidenl energy

9 efficiency remains and will continue to be a valuable system resource when

10 deployed correctly. The Company proposes incremental adtustments to the

11 valuation and delivery of energy efficiency in order to unlock these value streams

12 and provide better value to customers that the current energy efficiency policies

13 allow.

14 A. Our Changing Generation System

15 Q. HOW HAS THE COMPANY'S SYSTEM CHANGED SINCE THE 2013

16 STRATEGIC ISSUES PROCEEDING'

17 A. Since that proceeding, Public Service's system has evolved lo include an

18 increasing amount of renewable and natural gas resources while decreasing the

reliance on coal resources, as reflected in Figure SMW-D-2 below.
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Figure SMW-D-2: Composition of Public Service Generation Rect

Colorado

The Company expects this trend to continue or even accelerate in the

future. First, the Commission has recently approved a substantial number of new

wind projects to where the current system now consists of more than 2,500 MW

of wind. This includes the recently approved Rush Creek proceeding (Proceeding

No. 16A-0117E), which resulted in the addition of 600 MW of wind generation to

the Company's portfolio.a Second, Phase II of the Company's Electric Resource

In the 20 f 3 Ati stxrice solicitation the company waa approved to add 500 Mw of wind. see proceeding
No. I tA469E.
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plan (Proceeding No. 16A-0396E) is currenlly underway and will result in the

solicitation ol new generation resources. The Company expects the Phase II

process will result in additional renewabte resources on Public Service's system.

Regardless of the ongoing ERP, the Company expects the amount of coal

generation in its portfolio to continue to decrease.'o

Additionally, natural gas has increased as a percentage of electric

generation on the Company's system. The price of natural gas has declined over

ume. As shown in Figure SMW-D-3 below:

Figure SMW-D-3: Average Historical Henry Hub Index of Natural Gas

Going forward, the Company's shift to a cleaner, more renewable-based fleet will

create new challenges in utility system planning. One challenge we must

'4 see section 1,6 ot the 2016 ERp (proceeding No. 16Ae66), ln which the company stated: All
goneration tochnologios with tho excoption ot coalfired generation wrxrtd be deemed esgibte
technologies.
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1 navigate is the continued erosion of avoided energy costs due to low fuel prices

2 and zero fuel cost renewables. Another change is in system peaks through

3 phenomena such as the duck curve"," when variations in supply and net load

4 are expected to cause a division in value between energy efficiency measures

5 that are passive versus smart technologies that can react to electric grid

6 conditions. It is prudent to adjust Ihe Company's energy efficiency programs to

7 address these challenges in system planning now, before the changes are fully

8 ingrained in the system. Once these conditions are embedded in the system, the

9 transition and adjustment will be more difficult and costly for customers,

10 stakeholders, and the Company.

11 Q. HOW IS THE COMPANY'S PLAN FOR A CLEANER, GREENER FLEET

12 IMPACTEO BY THE CURRENT ENERGY SAVINGS GOALS?

13 A. The Company's strategy is not significantly impacted by its current energy

14

15

16

17

18

19

savings goals. However, we anticipate some impacts that will be more

pronounced in the future as additional renewable resources, especially wind, are

added to the system.

The primary benefit of energy savings is to reduce the fuel costs

customers must pay for. However, because the Company's recovery ol

renewable energy resource investments is spread out over a long period of brne

with no incremental fuel costs, the avoided energy cost moves closer to zero as

tn certain times ot the year, these curves produce a 'betty'ppearance in the mid atternoon that
quickly ramps up to produce an arch similar to the nock of a duck-banco the industry moniker Ol The
Duck chat . sos, httpsJrwww.caiso.comroocumentsFtexibleResourcesHetpRenewabtes FastFacts.pdr
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1 Ihe amount of renewable energy on the system increases. At certain periods, this

2 can result in the Company curtailing wind energy, which conflicts with the goal of

3 a cleaner and greener fleet and stands to increase customers'nergy bills. It

4 may not benefit the system and customer to promote energy efficiency that

5 produces savings during these high renewable production times.

8 Q. DOESN'T THE COMPANY ALWAYS HAVE BASELOAD, FOSSIL FUEL

7 GENERATION RUNNING?

8 A. At this time the Company must always have fossil fuel generating units on line lo

10

12

13

14

15

17

18

21

ensure reliability and cost-effectively serve our customers. During periods of

significant renewable generation, the Company minimizes fossil unit production

to avoid curtailment of renewable generation. However, the Company does not

shut down its fossil units for two reasons: renewable intermittency, and

anticipated next day loads (shut down requires multiple hours to

restart). Additionally, the Company is required by the Rocky Mountain Reserve

Group ("RMRG") to carry Spinning Reserves in the form ol curlailed fossil

generation to respond to the sudden loss of generators in the group. However, in

the event Ihe Company must curtail wind resources, its base load fossil fuel

generation has already been curtailed to the lowest possible level and additional

DSM will not result in reducing this base load generation further. Thus, reducing

energy consumption at these points will only result in further reductions in wind

energy. Company witness Mr. David Horneck illustrates this effect furlher in his
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I analysis of the marginal energy costs identified by the Company's PLEXOSS

2 modelling software in Section III of his Direct Testimony.

3 B. The Effect and Opportunity of Generation Transformation on Energy
4 Efficiency

5 O. WHAT ARE THE EFFECTS OF THE CHANGES YOU MENTIONED ABOVE

6 ON THE COMPANY'S DSM PROGRAMS?

7 A. The changes to the Company's generation portfolio have had a number of effects

8 on Ihe Company's DSM programs, most notably in the cost-effectiveness of

9 energy efficiency. The chart below shows the historical MTRC Net Benefits from

10 the Public Service energy efficiency portfolio.

Figure SMW-D-4: Comparison of Energy Savings (kWh) to MTRC Net Benefits
12 ($mm)

13

14

15

As the chart shows, over time, net benefits have significantly decreased

while achievements have mostly increased. This is the result of increasing

amounts of less cost.effective energy efficiency being included in order to
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1 maintain ambitious energy savings targets, as well as the reduction in avoided

2 costs.

3 Q. HOW DOES THE COMPANY FORESEE FACTORS SUCH AS CHANGING

4 ENERGY COSTS AND SYSTEM PEAKS INFLUENCING ENERGY

5 EFFICIENCY2

8 A. The erosion of avoided energy costs has the effect of reducing the benefits to

10

12

13

14

15

18

17

18

19

21

energy efficiency. Historically, we have seen this impact through lower natural

gas prices. As the cost for natural gas has declined, we have seen a

corresponding decline in the fuel cosl, which is a significant component of the

avoided energy cost, as well as a shift away from coal generation to gas

generation. Furthermore, a shift to wind and solar generation, which has no

associated fuel cost, will continue to drive the downward pressure on avoided

energy values.

Systems peaks are also likely to change. While Public Service's system is

not experiencing issues like the "duck curve," increasing amounts of wind and

solar will begin to shift when the system experiences peaking conditions.

Increasing renewable penetration may shift those peaks to those periods when

wind and solar are alternatively increasing or decreasing on the system. Energy

efficiency that targets minimizing these peak impacts will be increasingly

important just as addressing traditional, summer afternoon peaks is important

today. This change will also encourage more dynamic signaling from the

Company, which will require the tools and services to help customers understand
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1 these shifts, take actions to adjust to pricing and system need changes, and

2 optimize customer business operations.

Energy efficiency is also moving away from the traditional, static concept

4 of "install and forget process to one lhat is more active, Services such as smart

5 home systems or business optimization are becoming more prevalent as a result

6 of increased customer engagement and new utility rate designs. With these

7 changes will come a need for deeper education by the utility and continual

8 involvement from the customer. Utilities must make sure their signaling and

9 messaging are understandable so that customers take the right actions to reduce

10 system impacts and customers must be continually engaged to ensure they are

11 taking the right actions to control their energy costs. This is quite different from

12 today when utilities have standard, inflexible rate designs and customers are

13 primarily incentivized to install a measure, rather than optimize the value that

14 new measure provides.

15 Q. HOW DOES THE ENERGY EFFICIENCY SAVINGS GOAL IMPACT SYSTEM

16 PLANNING7

17 A. Energy efficiency, whether cost-effective or nol, reduces the fuel consumption on

18

19

21

the Company's system, which results in a lower energy requirement when

conducting system pLanning. In addition, many energy efficiency measures

include peak coincident demand reductions, which help reduce the need for peak

capacity — often the most expensive type of capacity for the Company to acquire.

However, not all measures have a significant peak coincidence. For example,
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1 LED street lighting has minimal peak impact because the measures are generally

2 utibzed olf peak at nighL Similarly, residential home lighting measures have a

3 lower demand to energy savings ratio because much of the impact from home

4 fighting measures occurs olf peak at night. Alternatively, cooling measures such

5 as residential and commercial heating, ventilation, and air conditioning have

6 better demand to energy savings ratios because much of the savings occur

7 during the peak period - i.e. summer weekdays from 2- 6 p.m.

8 Q. HOW ARE CUSTOMERS AFFECTED BY THE DIVERGENCE OF ENERGY

EFFICIENCY ACHIEVEMENTS AND NET BENEFITS'

10 A. This divergence of achievements and benefits had the unintended consequence

12

13

14

15

16

17

18

19

of increasing volumetric rates." This is because energy efficiency programs

continue to reduce volumetric sales, while system benefits continue to decrease,

thus creating upward pressure on volumetric rates. The end result is that while

participating customers realize bill savings by reducing their energy usage,

participants and non-participants alike see increased rates which offset some of

the bill savings delivered by the programs.

Increasing rates is not consistent with the intent of Colorado's DSM

statute. C.R.S. I) 40-3,2-101 states, in part: '[Cjost-effective natural gas and

electricity demand side management programs will save money for consumers

and utilities and protect Colorado's environment." Today's energy efficiency

" Volumetric rates are those based upon the amount ol energy (hwh) used and not on a lixed vatue
(such as a service and ractli;los charge) or a demand value that is set monthly.
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1 trajectory increasingly does not result in savings for customers and is less

2 effective at protecting Colorado's environment through the reduction of

3 emissions.

4 Q. HOW IS THE COMPANY PROPOSING TO ENSURE ENERGY EFFICIENCY

5 PROGRAMS REMAIN VALUABLE TO CUSTOMERS AND THE COMPANY2

6 A. The Company proposes a new path forward for energy efficiency within a

7 changing generation system. This path will focus on achieving energy savings

8 where the marginal costs and emissions reductions are greatest. In order to do

9 so, the Company will no longer value each kWh the same but instead will

10 accurately value each kWh based upon the marginal type of avoided energy. To

11 make this change, the Company is proposing to realign its energy and demand

12 savings goats to provide more benefits to all customers.

13 C. How to Realign Energy Efficiency Programs to Maximize Benefits

14 O. HOW CAN THE COMPANY EFFECT THIS CHANGE FROM AN

15 OPERATIONAL PERSPECTIVES

16 A. The Company can effect this change through a focus on peak demand reduction

17

18

19

through energy efficiency, such as the adoption of load shifting measures that

moves customer energy usage from high cost or constrained periods on the

system to periods of tower cosl and constraint. For example, ice storage's for

cooling increases energy usage relative lo traditional air conditioning systems by

Ico ster~ Is tho process of using offWak energy to Iroeze water that Is mehed durtng peak
conditions to cool buiklings, reducing a customers usage on peak and over system load.
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1 leveraging low-cost, low-emission off-peak energy to avoid higher-cost and

2 higher emission resources more commonly associated with peak hours. The

3 customer benefit from Ihis is a reduction in peak demand charges that are often a

4 significant factor in commercial and industrial customers'ills. The utility benefit

5 from this action comes from a reduction in on-peak energy usage, which is often

6 the most costly period. Overall, ice storage is one load shifting measure that

7 stands to provide significant net benefits to customers because it is relatively low

8 cost bul delivers high savings at critical limes.

9 Q. HOW DOES PUBUC SERVICE MANAGE ITS CURRENT ENERGY

10 EFFICIENCY PORTFOLIO?

A. The current portfolio is designed to: 1) cost-effectively achieve the annual energy

12

13

14

15

16

17

18

19

21

savings goal ol 400 GWh while also striving to meet the targets for energy

efficiency demand reduction (65 MW); 2) maintain the Low-Income program

spend; and, 3) remain within the Commission-approved budget cap of $85 million

per year.

Historically, the Company has maintained a cost-effective energy

efficiency portfolio while exceeding its goals and remaining under budget.

Unfortunately, this has increasingly required the tradeoff of implementing less

cost-effectIve (and sometimes non~st~ffective) energy efficiency products and

measures in order to achieve all three targets. This is essentially the law of

diminishing returns at work.
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1 Q. HOW IS THE COMPANY PROPOSING TO REALIGN ITS ENERGY

2 EFFICIENCY PORTFOLIO TO BETTER DRIVE VALUE IN THIS STRATEGIC

3 ISSUES PROCEEDING2

4 A. The Company is proposing a number of changes to realign its delivery of energy

efficiency and demand response programs to better reflect the current and future

landscape for resource planning, renewable integration, and DSM.

First, the Company recommends that its energy elficiency goal be set to

the following annual goals:

Table SMW-D-4: Proposed Annual Energy Savings (GWh) Goals

10 Second, the Company recommends that its energy efficiency demand

reduction goal, currently set at 65 MW per year, continue at the current levels to

12 maintain focus on avoiding the most costly generation.

13 Table SMW-D-5: Proposed Annual Energy Efficiency Demand Reduction (MW)
14 Goals

15 Q. PLEASE EXPLAIN THE COMPANY'S RECOMMENDED ENERGY

16 EFFICIENCY GOALS IN GREATER DETAIL

tl A. The proposed goals rely first upon the 2016 Potential Study to identify

18

19

benchmarks for possible savings. The Company considered the "Alternative

Lighting scenario to be the most realistic reflection of the current energy
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1 efficiency marketplace in the Company's electric service terrilory as it did not

2 consider potential savings associated with CFLs, which have been phased out of

3 the Company's energy efficiency portfolio. Next, the Company applied its

4 knowledge of the Colorado marketplace, such as increasing building codes in the

5 Denver metro area, transformation of the mass market lighting market, and non-

6 cost-effective measures to identify a goal of approximately 325 GWh per year ln

7 2019 and 2020. The Company assumed that an additional 25 GWh should be

8 added to the portfolio in order to account for emerging technologies and potential

9 savings from measures such as ice storage.

10 In later years, the Company forecasts 325 GWh as an annual

achievement to reflect changes in the areas such as the mass market lighting,

12 residential heating and cooling, and commercial new construction markets not

13 considered in the 2019 and 2020 goals. This assumption of declining savings is

14 further reflected in the later years of the 2016 Potential Study where the

15 Company's proposed goals actually exceed the 201 6 Potential Study's forecast.

16 Ms. Seaman discusses some ot these factors in her Direct Testimony.

17 O. DID THE COMPANY INCREASE ITS GOALS TO ACCOUNT FOR ITS

18 HISTORIC GOAL ACHIEVEMENTS?

19 A. No. As I discuss later in my testimony, past achievements do not necessarily

20 regect future polential.
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1 Q. WHAT ARE THE CONSEQUENCES OF SAVINGS GOALS THAT ARE SET

2 INCORRECTLY?

3 A. When goals are too aggressive, the utility is placed in a position that, over the

10

long run, will result in detrimental outcomes for customers. Either the Company

can choose to add savings that have diminishing value or are not cost-effective,

or il can achieve less savings than the goal and forego the DSM incentive.

Examples of actions that would add savings, but are not in the customer interest

include:

(1) Including less-cost-effective or non-cost-effective measures and

products in the energy efficiency portfolio. These may provide

energy savings. but diminish Ihe overall benefits realized for all

12 customers.

13

14

15

16

17

18

19

(2) implementing programs on larger populations of customers that are

incrementally not cost-effective, even when the program may still

be cost effective overall. An example of this would be increasing

the number of customers participating in the Energy Feedback

product. There are diminishing returns to increasing the level of

participation as each incremental customer is more likely to have

reduced energy savings potential.

20

21

(3) Defining product baselines based on building codes or energy

efficiency standards rather than the market baseline of equipment

typically sold to customers in Colorado.
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1 Q. SHOULD THE COMPANY'S ENERGY EFFICIENCY GOALS BE BINDING IN

2 ORDER TO EVALUATE ACHIEVEMENT?

3 A. No. Binding goals remove the flexibility Ior the Company and stakeholders to

prioritize the strategies and tactics in DSM Plans to drive the most benefit to

10

12

13

14

15

16

17

18

19

customers. As we have seen with recent DSM Plans, lhe binding 400 GWh goal

drives unintended consequences like the increase in less-cost-effective and non-

cost-effective measures and products, and a focus on measures and products

with limited persistence. Instead, non-binding goals should be identified to give

the Company, stakeholders, and the Commission flexibility lo optimize the

implementation strategies periodically to refkrct the most value for customers,

Furthermore, the Commission has historically approved non-binding goals,

and the Company has nonetheless consistently achieved if not exceeded these

non-binding goals. During the last DSM Strategic Issues proceeding, the

Commission ordered the Company to achieve a non-binding goal, referred to as

a target, of 65 MW of energy efficiency demand reduction. However, the

Company's performance incentive and disincentive were not based upon

achievement of this 65 MW and there was no punitive mechanism for the

Company if it did not achieve this level of savings. Ultimately, the Company has

consistently exceeded this level each year without a binding requirement or

punitive action.
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1 Q. HOW DOES COST-EFFECTIVENESS IMPROVE BY ACHIEVING LESS

2 ENERGY SAVINGS?

3 A. As discussed above, achieving lower energy savings would mean removing non-

4 cost-effective measures and products from the DSM portfo4o and targeting

5 energy efficiency savings to the times of highest values. This has the effect of

6 increasing the net benefits through better evaluation and eliminating measures

7 that reduce cost-effectiveness.

8 Q. HOW HAS MARKET TRANSFORMATION BEEN TAKEN INTO ACCOUNT BY

9 THE COMPANY IN ITS PROPOSED ENERGY EFFICIENCY GOAL TO

10 MAXIMIZE THE DELIVERY OF ENERGY EFFICIENCY?

A. As discussed in Section Vll of the Direct Testimony of Company witness Mr.

12

13

14

15

16

17

18

21

Brockett, the Company has a decades-long history of delivering energy efficiency

programs. During this time, the Company has focused on not only achieving its

goals but also transforming the marketplace to maximize the sustainability of

energy efficiency and minimize the role of the utiTity where it is no longer needed.

The proposed goal reflects those learnings by recognizing that the

marketplace, wilh the Company's help, has quickly evolved. This is especially

pronounced in the mass market lighting sector where the transition from

incandescent to CFL to LED has occurred quickly and now the Company is

proposing to scale back its involvement in this area. As discussed in Section V of

the Direct Testimony of Company witness Ms. Beaman discusses the lighting
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1 market has changed our programs and our delivery method for lighting will

2 change in the future.

The new goal also reflects a stronger investment by the Company in areas

4 where market transformation and support is still needed. As Ms. Beaman

5 discusses further, the Company has helped transform the lighting market and is

6 proposing to step back from much of this market.

7 Q. BASED ON THE CHANGES THE COMPANY IS PROPOSING IS IT FAIR TO

8 SAY THE COMPANY IS REDUCING ITS GOAL?

8 A. Not significantly, As illustrated above, the Company is discussing the removal of

10 hundreds of GWh of energy savings that are not cost-effective or are achieved in

11 transformed markets. Yet. the Company proposes an energy savings goal that is

12 only 50 GWh less than its current goal. This leaves a substantial gap for the

13 Company to make up for by reinvesling in other areas and driving more cost-

14 effective savings into the portfolio.

15 O. CAN YOU DISCUSS IN MORE DETAIL SOME OF THE AREAS THE

16 COMPANY IS REINVESTING IN ENERGY EFFICIENCY?

A. Yes. First, it is important to be cfear that the Company is already investing in

18

19

21

many of these areas. The reinvestment is only shifting funding from areas where

the utility's impact is diminishing to areas where the utility's impact is more

valuable.

Looldng at the small business lighting sector, the Company plays an

important role in coordinating a trade markel to de4ver solutions to these
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customers. Without the Company's implementation and coordination in this

sector, it is unlikely that any market driven force would provide an adequate

substitution. Small business customers typicalty require more direct attention and

have lower capital budgets, which increases contractor administrative costs and

reduces the potential margins for serving this sector. Without the assistance

provided through its existing Small Business Lighting product, it is unlikely this

class of customer would participate in energy efficiency.

Turning to the customer behavioral segment, there are existing products

like the Residential Feedback product thai fill this need; however, as residential

rate designs advance and new technologies enter the market, it will be important

to ensure customers are aware of and participating in these changes, For

residential customers, this may mean educating on how to reduce peak demand

and shift energy consumption.

In addition, as Ms. Beaman discusses in her Direcl Testimony, there are

significant efforts to be made in the midslream sector (e.g., distributors). In the

tield of energy efficiency, distribution is considered midstream because it falls

between the manufacturer and the end use customer. Often, significant efforts

are needed to ensure distributors actively stock high efficiency inventory, We

believe there continues to be a role for the utility to translorm this segment by

encouraging distributors to maintain inventory of energy efficiency measures, and

to provide education to and upsell residential and business customers on

energy efficiency inventory when possible.
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1 Q. WOULD AN ALTERNATIVE STRATEGY BE TO INCREASE THE COMPANY'S

2 ENERGY EFFICIENCY BUDGET SO IT CAN DO MORE'

3 A. No. Increasing the energy efficiency budget to maintain unnecessarily high

4 energy efficiency goals will only maintain or increase Ihe level of non-cost-

5 effective energy efficiency measures implemented through DSM plans. It is not a

6 strategy that delivers the best value to customers. It also would have the effect of

7 increasing customer costs and spending more customer funding than otherwise

8 necessary to achieve optimal results.

9 Q. WHAT IS THE COMPANY PROPOSING AS A BUDGET FOR ENERGY

10 EFFICIENCY?

A. The Company proposes a budget of $70 million per year with the flexibility to

12

13

14

15

16

17

18

19

exceed the budgel by ifyY, per year. This budgel generally maintains the

spending ratio present in previous Commission orders and provides a reasonable

level of spending to achieve the Company's proposed energy efficiency goals. In

addition, the flexibility to exceed the budget will allow the Company the ability to

make strategic investments in new products and services or valuable platforms to

deliver energy efficiency programs to customers. The Commission allowed for

budget flexibility in the Company's operation of its energy efficiency programs

from 2009 through 2013.
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1 Q. WILL THE COMPANY'S ADVANCED GRID INTELLIGENCE AND SECURITY

2 PROJECT IMPACT THE COMPANY'S REALIGNMENT OF ENERGY

3 EFFICIENCY?

4 A. Yes. The advanced grid project will have an impact on how the Company

10

12

13

14

15

17

18

delivers both energy efficiency and demand response programs by increasing

the amount and granularity of data to the Company and customers. For example,

the advanced grid will give the Company more insight into customer energy

usage habits, which allow it to better tailor offerings, and targets customers with

energy efficient products and services that maximize their participation benefit.

This effort is also likely lo offer positive benefits towards the Company's geo-

targeting proposal discussed by Ms. Beaman.

Similarly, smarter pricing programs for demand response will be

enabled. For example, Baltimore Gas and Electric Company offers a demand

response program called Smart Energy Rewards." The program is a behavioral-

based demand response program that encourages customers lo reduce peak

demand by offering bill credits to customers.

The Company will propose appropriate products enabled by the advanced

grid as part ol future demand side management plans.
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1 D. Better Aligning the Customer and Company Financial Compact

2 Q. WHAT DOES THE CURRENT ENERGY EFFICIENCY PERFORMANCE

3 INCENTIVE MECHANISM ENCOURAGE THE COMPANY TO ACHIEVE?

A. The current mechanism authorizes the Company to earn five percent ol net

5 benefits upon achieving 100 percent of the Company's energy efficiency goal.

6 This places the Company on a single-minded track to achieve energy savings at

7 all costs. This creates a perverse incentive for the Company to implement non

6 cost-effective measures and products to achieve its single energy savings goal to

9 earn its incentive.

10 The existing incentive mechanisin worked well when avoided costs were

11 greater, renewable energy penetration was lower, and the system was growing at

12 a level that minimized lost lixed costs. However, this reality has changed and it is

13 reasonable the incentive mechanism also change.

14 O. HOW DOES THE COMPANY'S PROPOSAL REFLECT A CHANGING

15 SYSTEM AND BETTER INCENTIVIZE CUSTOMER VALUE7

16 A. As discussed in the Direct Testimony of Mr. Steve Wishart, the Company Is

17

16

19

20

21

22

proposing to implement a new energy efgiciency Scorecard, which accounts for

the changing system and better incentivize customer value. The energy

efficiency Scorecard is a multi-metric performance incentive that reflects multiple

mechanisms that drive customer value. The new metrics include:

(1) Energy Savings (kWh);

(2) Energy Efficiency Demand Reductions (kW);
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1 (3) Low-Income Bill Reductions (participant net benefits);

2 (4) Utility Cost Test (ratio); and

3 (5) Lifelime Energy Savings (kWh).

4 The proposed Scorecard encourages the Company to balance its efforts

5 across its portfolio and make investments where value can be maximized and the

6 state and Commission policy goals can be best achieved. This incentivizes the

7 Company to focus on maximizing net benefits from the energy efficiency

8 portfolio. For example, if incremental energy savings are not cost-effective, the

9 Company could forgo an incremental kWh in lieu of an incremental kW and still

10 maintain earnings. Alternatively, if incremental energy and demand savings were

11 unlikely to be cost-effective, the Company would have pathways to reduce costs

12 in delivering low-income programs or reduce overall costs to energy efficiency

13 programs and improve its Utility Cost Test results. Today, the Company does not

14 have these pathways and is instead incentivized to include non-cost-effective

15 energy efficiency in its portfolio, thereby reducing customer value.

16 Mr. Wishart discusses the mechanics of the Company's proposed DSM

17 performance incentives in more detail.

18 O. HOW WILL THE USE OF MARGINAL ENERGY-BASED AVOIDED COSTS

19 IMPACT THE COMPANY'S ENERGY EFFICIENCY PERFORMANCE

20 INCENTIVE?

21 A. The use of marginal energy costs will inform the Company's entire energy

22 efficiency strategy as it idenuTies where the Company should target its efforts to



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 57 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
57

of250

CORRECTED Direct Testimony and Attachments of Shawn M. White
Proceeding No. 17A-0462EG

Hearing Exhibit 102
Page 57 of 82

achieve the maximum return for customers — that is, reducing energy and

demand when it is most costly and reducing ernissions when they are greatest.

Under the current methodology of avoided energy costs, this is not the case as

every kWh is effectively treated the same, meaning an avoided kWh of coal

generation is treated the same as an avoided kWh of wind generation.

Furthermore, because the Company's proposed energy efficiency

performance incentive is based on net benefits, the Company will have a direct

financial incentive to focus on periods where it can maximize benefits.
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1 V. AVOIDED EMISSIONS FROM ENERGY EFFICIENCY

2 Q. WHAT ROLE DO EMISSIONS AND THE AVOIDANCE OF EMISSIONS PLAY

3 IN THE COMPANY'S ENERGY EFFICIENCY PORTFOUO?

4 A. As discussed above, Colorado's DSM statute specifically recognizes Ihe

5 importance of using energy efficiency to protect the Colorado environment.

6 Historically, that task was easy to accomplish when the generation system was

7 heavily weighted toward coal-fired generation. However, increasingly the system

8 is powered by wind generation and in the future will be even more renewable

9 focused with wind and solar. Therefore, il is becoming more difficult to avoid

10 emissions. As discussed earlier, this is part of the reason the Company is

11 proposing a new strategy to deliver energy efficiency.

12 Q. PLEASE DEFINE THE AVOIDED EMISSIONS FROM ENERGY EFFICIENCY.

13 A. Avoided emissions from energy efficiency is the magnitude of emissions not

14 produced at an electrical energy generation source associated with the reduced

15 energy production necessary to serve customers due to customer participation in

16 energy efficiency programs.

17 Q. HOW HAS EMISSIONS DATA BEEN USED IN THE PAST'

18 A. The primary use of the emissions data has been to provide estimates of the

19

20

21

22

value o( the avoided emissions ($lkWh) that could be applied in the MTRC as

Avoided Emissions. In addition, the data has been used to estimate the

emissions avoided — specifically CO2 (carbon) — by the DSM portfolio in previous

DSM status reports.
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1 O. PLEASE DESCRIBE THE METHODS USED IN PAST FILINGS TO

2 DETERMINE THE AVOIDED EMISSIONS FROM THE COMPANY'S ENERGY

3 EFFICIENCY PROGRAMS.

4 A. The method used to determine the avoided emissions from energy efficiency has

5 changed over time given the expected value of avoided emissions. In the DSM

6 Plans covering the program years 2009-2011, an avoided emissions intensity

7 ($/kWh) was determined for each future year by calculating the expected

8 emissions with and without future DSM using the Strategisl software product.

9 The difference in emissions and energy produced behveen these two runs each

10 year was used to calculate the avoided emissions intensity for that year. These

11 intensities were then applied to an assumed cost per pound ($/Ib) for each

12 emission to determine the $/kWh each year, which in turn were applied to each

13 energy efficiency measure in the portfolio to determine the avoided emissions

14 each year. In the DSM plans covering program years 2012-2018 the emissions

15 intensity (Ib/kWh) was based on the average emissions intensity of the electric

16 generation portfolio as a whole. The assumed cost value for all avoided

17 emissions was set to $0/lb.

18 Q. HOW IS THE COMPANY PROPOSING TO USE EMISSIONS DATA IN THE

19 FUTURE?

20 A. In addition to using emissions in the MTRC test and estimating emissions from

21

22

the DSM Portfolio, the Company proposes to use emissions data to determine

the emissions avoidanrx. of individual DSM measures. The Company is
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1 recommending that new DSM measures that may shift usage costwffectively

2 should be included in the DSM Portfotio. If these measures can be shown to

3 meet the state objectives of being cost-effective and reducing emissions, the

4 measures should be pursued through the DSM Portfolio. This is true even if the

5 measure produces a net increase in energy usage.

6 Q. DOES THE FORM OF THE EMISSIONS DATA NEED TO CHANGE TO

7 PERFORM AN ANALYSIS FOR EACH DSM MEASURED'

A. Yes. The Company's historical emissions data has been determined on a DSM

9 Portfolio basis, but does not accurately determine the emisslons of each

10 individual measure. The methods did not consider the pattern of energy impacts

11 throughout the year of the individual DSM measures. With the increasing

12 diversity of generation sources described above, the timing of the energy savings

13 has a significant effect on the amount of emissions avoided by a DSM measure.

14 Analysis may show that measures that have a net increase in energy usage over

15 a year may still result in emissions reductions. This may be the case if a measure

16 produces a shifting of energy usage from high emissions hours (fossil-fuel

17 generation) to low-emissions hours (renewable generation). To perform this

18 analysis, it is necessary to have hourly marginal emissions data.

19 Q. HOW DOES THE COMPANY PROPOSE TO ESTIMATE HOURLY MARGINAL

20 EMISSIONS2

21 A. The Company proposes a method that uses the hourly marginal energy price to

determine the likely generation source of marginal energy each hour. An
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1 emissions rate for the generation source is then applied to this data to determine

2 the marginal emissions rate (Ib/MWh) for each hour.

3 Q. PLEASE EXPLAIN THE METHOD TO DETERMINE THE LIKELY

4 GENERATION SOURCE AND ASSOCIATED EMISSIONS RATE FROM THE

5 MARGINAL ENERGY PRICE.

8 A. The marginal energy price is a good indication of the marginal generation source,

7 but it is not a perfect indicator. In most price ranges there is a mix of generation

8 sources of marginal energy. Only at a few price levels is there a clear single

9 source of generation of marginal energy. At other price ranges there is a mix ol

to generation sources of marginal energy. The Company proposes that the method

11 uses the system average emissions rate for the hour when there is a mix ol

12 generation sources of marginal energy.

13 O. YOUR TESTIMONY ON EMISSIONS HAS BEEN LIMITED TO CO2

14 EMISSIONS. HAVE OTHER TYPES OF EMISSIONS BEEN CONSIDERED2

18 A. Yes, other emissions including sulfur dioxide (SO2) and mercury (Hg) have been

18

'l7

18

19

21

considered. CO2 emissions are believed to serve as a fair proxy of those other

emlssfons. especially considering the emergence o( marginal energy from wind

that produces no emissions, and that those other emissions have not been the

main focus in the past. For these reasons, the proposed criteria that individual

measures avoid emissions to be included in the portfolio should be based solely

on the estimated avoided CO2 emissions.
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1 Q. DOES THIS PROPOSED METHOD INCLUDE A VALUE OF AVOIDED

2 EMISSIONS?

3 A. No. This proposed method only determines Ihe rate of marginal emissions

4 (IblkWh) that can be applied to hourly energy savings or increases in hourly

5 energy consumption. It does not include lhe value of avoided emissions ($/Ibs). It

8 does provide a more accurate measure of the emissions effect by individual DSM

7 measure.

8 Q. DOES THE COMPANY BELIEVE THE PROPOSED METHOD IS SOUND AND

9 REASONABLE?

10 A. Yes. The Company believes that the proposed methodology is sound and

reasonably estimates Ihe emissions avoidance from current and potential future

12 DSM measures. As such. the Company believes this method is crucial in

13 furthering the stated goal of achieving cost-effective emissions reductions.

14 Q. IS THE COMPANY PROPOSING AVOIDED EMISSIONS ESTIMATES BE

15 APPROVED IN THIS FILING'7

18 A No. The Company is only asking for approval of a methodology lo reasonably

17

18

estimate the avoided emissions of individual DSM measures. This methodology

would be applied in subsequent DSM Plan filings with the avoided emissions

based on the data available at the time ol the filing.
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1 VI. DEMAND RESPONSE

2 Q. HOW DOES DEMAND RESPONSE FIT INTO THE COMPANY'S DSM

3 PORTFOLIO?

4 A. As Company witness Mr. Brockett explains in Section Vl of his Direct Testimony,

5 DSM is composed of energy efficiency and demand response. Whereas energy

6 efficiency is focused on reducing energy sales, demand response is focused on

7 reducing peak demands. Both components of DSM provide significant value to

8 customers and the utility, and the policies and goals for demand response are

9 just as important to ensure a sustainable, cost-effective DSM portfolio in the

10 luture,

11 O. IS THE COMPANY PROPOSING ANY CHANGES TO ITS DEMAND

12 RESPONSE GOALS AND PROGRAMS FOR 2019 THROUGH 2023'7

13 A. Yes, the Company proposes to realign the goals for 2019 through 2023 as

14 follows:

15 Table SIAV-04: Proposed Demand Response Goals

18 Q. HOW DID THE COMPANY DEVELOP THESE GOALS?

17 A. The proposed goals are based upon historic achievements and trends in demand

18

19

response growth as well as a reflection upon the state of the marketplace and Ihe

make-up of the Company's residential, commercial, and industrial oflerings.
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1 Company witness Mr. Brian Doyle discusses the state of the marketplace and the

2 make-up of offerings in Section III of his Direct Testimony.

3 Q. HOW HAS THE COMPANY'S PAST PERFORMANCE COMPARED WITH ITS

4 GOALS?

5 A. The 2013 Strategic Issues proceeding was Ihe first which ordered the Company

to achieve specific cumulative demand reduction goals." The Company was

ordered to achieve cumulative goals of 601 MW in 2015 and 606 MW in 2016.

The Company's actual achievement for these years was 568 MW and 578 MW,

10

12

13

14

15

16

17

18

20

21

respectively.

One reason for the shortfall in achievement is the Company's 2013

forecast included assumptions that one large industrial customer would begin

participating in the interruptible service option credit ( ISOC ) program in 2013

but subsequently decided nol lo participate in demand response,

Also, there has been a decline in the level of participation within existing

programs. For example, Saver's SwitchS- a residential demand response option

— experiences approximately 7'll attrition per year. Factors causing attrition

include customers leaving from the program, disconnected switches, or non-

responsive switches,

Additionally, there are limits to demand response such as market potential

(the amounl of customers already participating in demand response, technology

constraints); the availability of cost-effective demand response programs; and
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1 customer satisfacbon (the impact demand response has on Ihe customers'

business or lifestyle priorities). Mr. Doyle discusses these three limits further in

3 his Direct Tesbmony.

4 G. HOW DO THE GOALS COMPARE WITH THE LEVEL OF DEMAND

5 REDUCTION ASSUMED FOR PURPOSES OF THE CURRENT ELECTRIC

6 RESOURCE PLAN (PROCEEDING NO. 16A-0396E)?

A. The table below shows the level of cumulative demand reduction's (MW per

year) the Company is proposing in this proceeding in comparison to the level of

demand reduction assumed for purposes of the 2016 Electric Resource Plan.

10
11

Table SMW-D-8: Cumulative Demand Response Goal vs. 2011 Resource
Plan

12 Q. WHEN DOES THE COMPANY FORECAST ITS NEXT RESOURCE NEED?

13 A. Based upon Ihe demand response assumptions included in the ERP, the next

14

15

16

17

resource need is not until 2023. However, since the Company has achieved less

than ils forecasled goals, this need is somewhat greater than reflected in the

ERP. Furthermore, just because the Company does not have an immediate need

does not mean the Company should not invest in demand response programs.

" The cumulativo demand reduction goal was inclusive ol the onorgy olficioncy demand reduction
achievemont and tho dispatchabie demand response achiovomont." Total demand reduction indudes tho demand rosponso goal and tho energy otficioncy demand
reduction goat.
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1 O. WHY SHOULD THE COMPANY INVEST IN DEMAND RESPONSE IF THERE

2 IS NO IMMEDIATE RESOURCE NEEDT

3 A. Demand response, like generation supply investments, requires time to develop

10

13

14

15

16

17

and deploy. Demand response requires customers to voluntarily agree to curtail

their usage, which requires the Company to identify and recruit customers to

participate. Prior to recruiting, the Company must design the financial and

behavioral incentives to provide customers the reason to change their behavior

by interrupting their comfort or business processes. None of these actions can be

undertaken overnight and often require years to scale up. For example, the

Company's ISOC and Saver's Switch programs have grown to their current

levels over the last decade of utility implementation.

Furthermore, the Company's system is changing for energy efficiency and

this same change may offer increasing opportunities for demand response. It is

in the best interest of customers and the Company to continue to investigate

these riew sources of value and provide products and services to meet these

needs, Focusing solely on the need for peak capacity understates the value

demand response may be able to provide.
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1 Q. WHAT OPPORTUNITIES ARE THERE TO EXPAND THE SCOPE OF

2 DEMAND RESPONSE ACHIEVEMENTS?

8 A. The Company's primary focus is on growing its existing offerings — primarily the

4 smart thermostat offering to residential customers and the Peak Partner

5 Rewards" program to commercial customers — but also expects new

6 technologies and services to add additional scope to the future,

As home and workplace automation grows, the Company may also

8 integrate strategies such as load shifting into its demand response portfolio to

9 shift on peak consumption to shoulder and off peak periods as necessary. Load

10 shifting allows lor increased participant satisfaction (such as participant comfort

11 or reduced operational interruptions) while gaining the benefit of reduced peak

12 loads.

13 Q. IS THE COMPANY SEEKING APPROVAL TO IMPLEMENT ANY

14 TECHNOLOGY OR SERVICE SPECIRC PROGRAMS FOR DEMAND

15 RESPONSE IN THIS PROCEEDINGS

16 A. No. Any speciTic programs will be proposed in the Company's periodic DSM Plan

17 filings.

18

'4 The Peak Pannor Rewards program is a demand response program lor commercial and industrial
customers io voluntarily roduco onorgy and peak domand during periods of system constraint in
exchange lor a iinandal incentive.
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Vll.

2 Q. WHAT DO YOU ADDRESS IN THIS SECTION OF TESTIMONY AND HOW

3 DOES IT CONNECT TO THE COMPANY'S DSM PORTFOLIO'

4 A. In Ihis section I will address policy questions regarding the claiming of savings in

5 energy efficiency programs and a number of policies Ihe Company agreed to

6 identify and discuss in its 2017/2018 DSM Plan Settlement. Each of these

7 policies has an effect on the implementation of DSM and the value provided to

8 customers.

9 A. Secondary Site Savings

10 Q. WHAT ARE SECONDARY SITE SAVINGS?

11 A. Secondary site savings occur when an energy efficiency measure is installed

12 with the intent to reduce electric usage but has a similar reduction to

13 consumption from a secondary Company site such as a chilled water facility or

14 steam heating facility.

15 Q. CAN YOU PROVIDE AN EXAMPLE OF HOW THIS CLAIMED SAVINGS

16 PROCESS WORKS?

17 A. If a customer installs an energy-efficient variable frequency drive" ("VFD j at its

18

19

20

primary location whose thermal energy source is the Company's chilled-water

system, the Company currently only claims any energy efficiency savings

achieved at that primary location. II does not claim any energy savings that may

" A variable.troquency drive; Is a devko used to roduce the onorgy usago ot a motor by varying the
frequency and voltage to the motor.
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1 have materialized at the chilled.water facility (secondary site) due to any reduced

2 consumption at the primary site because of the installation of the energy eflicient

3 equipment. In this example, the Company is seeking approval to claim any

4 energy and demand savings achieved from the installation of the VFD and the

5 related energy savings at the chilled-water facility. By being abte to identify and

6 claim the savings from the chilled-water facility, the Company would also be able

7 to determine and recognize the associated reduction in related ernissions and

8 savings in utility and customer costs.

9 Q. DOES THE COMPANY CURRENTLY CLAIM SECONDARY SITE SAVINGS7

10 A. No. Prior to 2015, the Company claimed secondary site savings as an indirect

12

13

14

impact of energy efficiency actions. However, beginning in 2015, after conferring

with the Commission Staff, the Company ceased claiming these savings.

The decision to stop claiming these savings stems from the interpretation

of Commission Rule 4750, which states (emphasis added):

15
16
17
18
19
20
21

24

These rules implement I) I) 40-1-102, 40-3.2-101, 40-3.2-103, and 40-3.2-
105, C.R.S. for gas utilities required by statute to be rate-regulated,
Consistent viith statutory requirements, the purpose of these Demand
Side Management (DSM) rules is to reduce end-use natural gas
consumption in a cost effective manner, in order to save money for
consumers and utilities, and protect the environment by encouraging the
reduction of emissions and air pollutants.

Because the installed measures are reducing natural gas or elecuic

consumption as the end-use consumption, this specific language could be read

to imply secondary site savings should nol be considered. However, when

considering the rute and the referenced statutes in their entirety, the intent also
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1 includes the goal to "save money for consumers and utilities, and protect the

2 environment by encouraging the reduction of emissions and air pollutants." The

3 Company believes the latter interpretation is more consistent with the whole of

4 the Colorado DSM statute and Commission rules.

5 Q. WHY IS THE COMPANY REQUESTING TO ACCOUNT FOR SECONDARY

6 SITE SAVINGS?

7 A. Savings from secondary sites will result in saving money for consumers and

8 utilities, and can help in the reduction of emissions by reducing the use of the

9 fossil fuels used to supply chilled water cooling and steam heating.

10 Q. WHAT IS THE COMPANY'S SPECIFIC REQUEST REGARDING SECONDARY

11 SITE SAVINGS?

12 A. The Company seeks clarification from the Commission that Rule 4750 does not

13 preclude the Company from chiming secondary site savings in its energy,

14 demand, and net benefit calculations.

15 B. Commercial and Industrial Behavioral Savings Methodology

16 Q. AS DISCUSSED IN MR. BROCKETT'S TESTIMONY, THE 2017/2018 DSM

17 PLAN SETTLEMENT REQUIRES THE COMPANY TO PROPOSE AN

18 ALTERNANTIVE METHODOLOGY FOR CLAIMING BEHAVIORAL SAVINGS.

19 HOW HAS THE COMPANY COMPLIED WITH THIS REQUIREMENT?

20 A. The Company developed a new methodology to claim incremental electric and

21 gas energy efficiency savings from business customers engaged in products with

behavioral savings components and solicited input from the parties to the
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1 2017/2018 DSM Plan.'4 The participating parties included the Southwest Energy

2 Efficiency Project, the Energy Efficiency Business Coalition, Colorado Energy

3 Consumers, Western Resource Advocates, the Office of Consumer Counsel, the

4 Commission Staff, Energy Outreach Colorado, and the Colorado Energy Office.

5 O. PLEASE EXPLAIN THE CURRENT METHODOLOGY USED BY THE

6 COMPANY TO CLAIM BEHAVIORAL ENERGY EFFICIENCY SAVINGS.

7 A. The Company's current methodology for business behavioral savings is the

10

12

13

14

15

16

17

18

19

'average savings method. To calculate annual energy savings, this method

takes the observed savings, the difference between pre-treatment energy usage

and post-treatment energy usage, and divides those over a lime period (currently

three years) for which the savings are evaluated. To calculate the lifetime energy

savings, the methodology takes the annual claimed savings and multiplies those

by the assumed gfetime of the behavioral actions. This results in annual energy

savings each year of observation,

However, this methodology is flawed where energy savings are increasing

over time. In this case, dividing the annual energy savings by the number of

years of observation understates the total energy savings. It is fikely that new

behavioral actions at a site will be identified over time, resulting in increasing

energy savings over time. This effect is detailed in Table SMW-Dl 1 below.

"P acceding No. 16A-0512EG.
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1 Q. WHAT IS THE COMPANY'S PROPOSAL FOR AN ALTERNANTIVE

2 METHODOLOGY?

3 A. The Company is proposing to use an "incremental savings method." Similar to

4 the average savings method, this method calculates the difference between pre-

5 treatment energy usage and post-treatment energy usage to determine the

6 annual energy savings. However, in subsequent years, this methodology only

7 calculates and claims the incremental growth in energy savings from behavioral

8 actions. This method results in a sum of annual energy savings over time that

9 match the annual energy savings recorded in the last year of observation.

10 Lifetime savings are calculated by multiplying the annual energy savings

11 by the remaining useful life of the behavioral action, This process fairly discounts

12 the annual energy savings for the presumed persistence of the action and

13 reflects that savings occumng in later years are not as likely to persist as those

14 generated in earlier years.

15 Q. CAN YOU PROVIDE AN ILLUSTRATIVE EXAMPLE OF THE AVERAGE

16 SAVINGS VERSUS INCREMENTAL SAVINGS METHODS?

A. Yes, the following two tables provide an iltustrative example of how savings

18 would be claimed for a participant under both methodologies.
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Table SMW-D-9: Average Savings Method

Table SMW-D-10: Incremental Savings Method

As shown in the tables above, the average savings method results in a

total of annual energy savings (667) that falls short of the final annual energy

savings (800). The lifetime savings also are short of (6667) Ihe actual lifetime

savings (7600), which are accurately captured in the incremental savings

method.
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1 Q. WHY DOES THE COMPANY BELIEVE THE INCREMENTAL SAVINGS

METHOD IS SUPERIOR TO THE AVERAGE SAVINGS METHOD?

3 A. The incremental method is a better method in the specilic instance of measuring

4 behavioral savings associated with individual participating business customers.

5 This is because the Company can directly control the time period over which the

6 savings will be observed for each customer.

However, Ihe Company does not believe the incremental savings

8 methodology is appropriate for mass market products such as the Energy

9 Feedback product'ecause it is not possible to control for individual changes in

10 participation due to customers moving from premises. This results in a variation

11 in the participation time period, with some customers receiving the energy

12 efficiency information lor several years and some just beginning to receive the

13 information. In this case, it is more appropriate to use the generalized method of

14 average savings.

15 Q. IS THE COMPANY PROPOSING TO CHANGE THE RESIDENTIAL SAVINGS

16 METHOD?

17 A. No. The Company recommends continuing to use the average savings method

18

19

20

for the reasons described above. The incremental method would be impossible

to implement administratively because it would require individually calculating

savings for each participating customer, and the only other method currently

'he Energy Feedback product ia lhe Compam/s reakferaiat behavioral product implemented aa part ol
lhe 20 1 5r2016 OSM Plan and reaulhorized in the Company'a 2017l2018 DSM Phrn.
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1 oonsidered by the general industry is a deemed savings methodology. This

2 melhodology creates a prescriptive assumption that all customers save a

3 specified amount. While this has the benefit of reducing measurement and

4 verification ("M&&) and increasing the potential participation pool, it has the

5 downside of being less verifiable and less likely to persist as incremental

6 customers, with lower ability to save energy, begin participating in the product.

7 C. Reconsideration of the Avoided Transmission and Distribution Study

8 Q. AS DISCUSSED IN MR. BROCKETT'S TESTIMONY, THE 2017/2018 DSM

9 PLAN SETTLEMENT REQUIRES THE COMPANY REEVALUATE ITS

10 AVOIDED TRANSMISSION AND DISTRIBUTION COST STUDY. HOW HAS

11 THE COMPANY COMPLIED WITH THIS REQUIREMENT7

12 A. In Proceeding No. 16A4I512EG the Company proposed a study to determine the

13

14

15

16

17

18

avoided transmission and distribution cost value from implementing DSM

programs.~ This value assumes that system wide DSM would avoid system wide

implementation costs. As part of the settlement agreement in that proceeding,

the Company agreed to review its study and identify if using historical costs

instead ol forecasted costs would lead to more consistent and accurate

accounting of avoided transmission and distribution costs.

See, Attachment SMW-3.
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1 O. HOW DOES THE COMPANY ADDRESS THIS REOUIREMENT?

2 A. The Company has reviewed the study and its historic costs to identity if historic

3 costs are applicable to the study's methodology and if so are more accurate than

4 forecasted costs.

5 The Company conducted the study using the System Planning Melhod. The

6 methodotogy is summarized in section 3.2.1.c on pages 75-76 of the U.S.

7 Environmental Protection Agency's ("EPA") Assessing the Multiple Benefits of

8 Clean Energy: A Resources lor States (2010) report '. In alignment with the EPA

9 study and the Company's 2017-2021 distribution forecast and budget process,

10 the Company compared two scenarios; forecasted load reductions with DSM,

11 and without DSM. The Company allocated the energy efficiency demand

12 reduction goals of 65 MW per year to individual substation banks (or

13 transformers) and feeders. The Company then compared the two scenarios and

14 reviewed if load reductions deferred overloads into future years. Based on this

15 analysis, the Company calculated that eight substation banks and thirty-five

16 forecasted overloads were deferred to future years,

17 Q. HOW DID THE COMPANY CALCULATE THE DISTRIBUTION AVOIDED

18 COSTS2

19 A. The Company developed a distribution cost probability table that was

20

21

representative of different types of projects, the historical cost of each type of

project, and the probability the Company would be required to mitigate a bank

~ Sourco:
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1 and feeder overload (referred to as the Distribution Cost Probability Table in the

2 study). This information can be found in Appendix Al of the study. The Company

3 then calculated the savings for each of the 43 ovedoads that were deferred to

4 future years based on the Distribution Cost Probability Table and the Company's

5 weighted average cost of capital PNACC") less the escalated expenditures for a

6 given project due to inffa8on. Based on the calculated avoided Distribution costs

7 the Company then increased the annual savings based on inflation as shown in

8 Table 1 of the study.

9 Q. DOES THE COMPANY ANTICIPATE ANY CHANGES TO THE DISTRIUBTION

10 PORTION OF THE STUDY?

A. No. The Company reviewed the study and determined it was already based on

historical project costs and it was not dependent on future years'udget for

13 capacity projects that could either decrease or increase dependent on the

14 amount of available funding. As such, it is consistent with the intent of the

15 settlement agreement and no changes were needed for the distribution portion of

16 the study.

17 Q. DOES THE COMPANY BELIEVE ANY OTHER ADJUSTMENTS ARE NEEDED

18 FOR THE DISTRIBUTION PORTION OF THE STUDY?

19 A. No. The system planning approach utilized by the Company was consistent with

20 the Commission's Decision No. C15-0735.
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1 Q. PLEASE PROVIDE A SUMMARY OF THE METHODOLOGY USED FOR

2 AVOIDED TRANSMISSION COSTS.

A. A steady-state power flow contingency assessment was performed on the study

4 cases using Siemens PTI PSSE software AC Contingency Calculation ("ACCC")

5 function. The analysis induded single (N-1) contingencies of the loss of

6 transmission lines, transformers, and generating units in the Public Service (Area

7 70) and WAPA- Area 73 Balancing Authorities. Monitoring of transmission

8 elements were reported for facilities experiencing a thermal overload based on its

8 normal rating. Comparison of the "with future DSM'ase (at the 65 MW goal

10 level and for the higher sensitivity analysis level) to the "without future DSM" case

11 determined whether a mitigation project could be deferred or avoided. If a

12 mitigation project could be deferred. the estimated number of years of deferral

13 were determined by identifying the time when the facility becomes overfoaded in

14 the "without future OSM case versus when il becomes ovedoaded in the "with

15 future DSM cases. In the event that the "with future DSM cases did not show an

16 overload by 2026, the estimated overload was found by extrapolating the facility

17 loading based on the loading growth in prior years.

18 Q. HOW DID THE COMPANY CALCULATE THE TRANSMISSION AVOIDED

19 COSTS?

20 A. The resulting cost savings were calculated using a planning estimate of a

21 potential mitigation project for the particuhr transmission issue. The cost savings



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 79 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
79

of250

CORRECTED Direct Testimony and Attachments of Shawn M. White
Proceeding No. 17A-0462EG

Hearing Exhibit 102
Page 79 of 82

1 calculation assumed the Company's WACC, as well as the current assumed

2 weighted corporate escalation factor of 2,00%.

3 Q. BASED ON THE SETTLEMENT AGREEMENT, DOES THE COMPANY

4 ANTICIPATE ANY CHANGES TO THE TRANSMISSION PORTION OF THE

5 STUDY?

6 A. No. Proposed transmission projects are typically large-scale, multi-year

10

12

undertakings that undergo years of pre-development work before becoming

planned projects. Over the past six-year period, only a single loaddriven project

has been constructed in Colorado by the Company (the Rifle-Parachute 230kV

Line ff2). The project was placed in service in 2016 and was driven by oil and gas

load development
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1 VIII. CONCLUSION

2 O. DOES THIS CONCLUDE YOUR TESTIMONYV

3 A. Yes, it does.
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Statement of Oualifications

Shawn M. White

I graduated from Hawaii Pacific University wifft a Bachelor of Science in

Marketing and the University of Minnesota's Carfson School of Business with a Master'

degree in Strategic Management. I am also a graduate of the United States Navy's

Nuclear Power Program.

I am the Manager of the DSM and Renewable Regulatory Strategy and Planning

Group at Xcel Energy. I manage a group whose primary responsibilities are to: (i)

ensure that Xcel Energy's energy efficiency and demand response programs are

adhering to regulatory policies; (ii) develop long-range goals for Ihe portfolio of

programs for resource planning; (iii) track and report on energy efficiency achievements

and financial operations; (iv) prepare DSM regulatory reports and filings; and (v)

analyze the cost-effectiveness of energy efficiency and toad management programs and

portfolios in each of Xcel Energy's state jurisdictions with active energy efficiency

programs or pending legislation. I am also responsible for setting measurement and

verification (M&V) policies and ensuring that proper M&V is being conducted for all

programs.

I have held several positions within Xcel Energy's DSM group, including

Marketing Assistant, Program Manager, and Manager of Consumer and Commercial

Energy Efficiency Marketing. I have been responsible for the oversight of energy

efficiency and load management programs in New Mexico, Texas, Minnesota, and
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Colorado. I also have nine years of experience in the operation and maintenance of

nuclear power plants.
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EXECUTIVE SUMMARY

This executive summary provides a high level ovenriew of Ne work peformed and Iho Sndings of the
xcel Energy Demanchskky Management (DsM) Potential study developed by Navigsnt (Potential study).
More delaried ckecussions and results sre tnduded in the main body of the report.

Introduction and Background
Naviganl was retained by Xcel Energy to develop an estimate of Ne polenlial for energy efficiency for the
compan)rs Cokxado eenrice tenitory over an 11-year time horizon from 2018 to 2028. Navigant has
warked wilh Xcel Energy to develop infolmabon on current levels snd patlems of energy uee in ColoradO,
characterize potential measures which coukf be Implemented to increase energy efficiency wdhin
demand-olde management (DSM) in the eenrice temlory. and develop an estimate of DSM potentiaL This
study focused on energy efficiency wither OSM and did not address demand response potential.'he
technical, economic and achievatrie potonbal for energy elfidency wiNn OSM was modeled using
Navlganl's proprietary DSMSimrw model,

The study data and analysis will assist Xcel Energy in informing its proposal of economicaly achievable
goals in the next OSM Strategic issues proceeding snd in informing ils development of future OSM Plans.
Throughout this study. Navigant sought roguter input snd feedback dom boih internal and external
stskeholders, whO prOvkled mportant market knowledge and industry experiise for producing a robust
final study.

Approach
This eecbon describes the overall approach to Ne Potential Study, inciudrng Ne approach lo base case
forecast. measure Idenbficstion and characterizatio, and eeUmating technical, economic snd achievable
potentiaL The ovoraS approach to the Potential Study is iguetrated in FIgloo 1. In general, the Potential
Study begins with a detailed assessment of data sources lhat are spedfc to Xcel Enecihr's Ccriorado
service temtory. Those sources tf»n sre supplemented vnlh primary field data collecbon complemenled
by secondary sources. The epecific sectors (residentiaL commercial and industrial/ag) and Ihe various
segments within Nose sectors are assessed, differences in the three ckmate zoness within the service
territory are assessed frcm a DSM measure perspective, snd Impacts are reviewed for both electric and
gas meastdes as weg as measures that result in savings for both fuels. AS ol this Information is imporied
Inlo the OSMSimm model and temtory-wide estimates of DSM potential are generatecL

As agreed upon wdh Xcol Energy, Ns resuks presenled in this study are nof. ralher than goose Savings,
with he+~ross (NTG) factors applied to measure savings lo accoum for free ridership snd spi1lover at
the measure level.

'svlganl did incbrda Ow anwgy savmgs fera keel Energy's Savers Swoch rnsawae, bd aadudad Iha demand savings, srae
lhasa wa odcbassad h e scpande study on dwnend neponse pobmosL
~ Cbnsca crews as daenad by lha~ Snrrgy~ Code Camels Regions, Saa

I

zero 5 Indudse Ihe fmnl fbsnos itNnver, acuher, ccrcrado sonnos), eeslem fedno end csrond wesbnn colorado, csinekr zone
5 incense osnbel smdwm ccssrsm and norormesl colorado; whee clrtuda zone 1 inchrdse lhe caravel cuncsevs

cnodsnew and rrrapnerery
~gOle Iravssre Ccnsumng, bro
oo ncc deeense or oopy

Page I
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Figure 1. Project Approach
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Data Solrlcea

For this project, Xcel Energy tasked Navlgant with developing en enhanced data cgection prooess that
included a review of existing secondary data and primary data~ process to supplement Ihose
secodary sources. Navigant used Colorado-specific data provided by Xcel Energy wherever possible,
supplementiing that data iteth Information available from neighbodng and comparable judsdictons and
other sources such as the U.6. Energy Irdormsdnn Admktistration (EIA). Thht approach resulted in the
use of primary data cogecbon to supplement the avaitsbkt secondary data as required.

Table lasts some of the data required and the type of data Naviganl used in characterizing the measures.
In the labia, existing Cokxado data refers to data provided to Navigant by Xcel Energy. primary data
refers to informa5on that was cogectsd through customer surveys. and secondary non~credo data
refers to unity sludies, prevloto bsseknes and potential sludies in neighborktg jurisdicbons and other
sources (as discussed above),

dtdeerter end ptpeetaey
cttots ieevlsa» eontetees les,
00 eel dl4hbUle er sepr
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Table 1. Characterization Oats Required

Data Roquirod for Measure L Morkol
Characterization

For Base snd OSM Measures
~ Measure lrfetime
~ Measure Costs
~ Energy Consumplion (gas or elecuic)
~ Coincident Peak Demand (ekrctric only)

OEM Savings (if appkcabfe)
Measure Density (Base + DSM measures)
Technical Suitabikty (Abikty to implement DSM
measrza)
Inibal Saturation of End-Uses
Customer Acceptance of DSM Measures
sane roauev fora

Existing Xcol
Energy Data

Sources

Primary S ndary

1CollecUon Sources

For the primary data collection efforts. Navigant used e combination of online, telephone and onsrte
surveys of end-use customers regarding electiciky snd natural gas markets in Cokxrado. Subconuactor
Tetra Tech conducted the orans and telephone surveys. Navtgant's fiHd staff conducted the onside
surveys, Ths survey process was empkyyed to oblain primary informauon sboul equipment stocks,
effrctency krvels and dedsionmaktng processes. Surveys were set up to colect this informa6on from up
to 1.500 residenlial customers and 350 commerc'ef and industriayag cuslomsra. The goal of this effort
Wao IO aChieVe nchdenoe leVele Of 90 perCent Wsh S of- 10 perCenl margin Of errOr fcr eaCh Seztcr. The
process wss designed to obtain the highest possible level of conhdence acre these three sectors snd
the various~ within each sector. The onsite surveys were cerned out using a nested sampling
approach whereby a subset of veld responses Irom lhe onfine and telephone surveys were randomly
selected for onsite visits. A total of 97 onsrte surveys were completed for the residential sector and 50 for
the commercial snd industriagag sectors.

Another telephone survey effort was inNated for upstream market actors (mduding implemenlers,
distibulors, conuactors. retailers and manufacturers) Io bstlsr understand and valklate the customer'
responses to equipment relacemenz Practices and customer wilkngness Io invest h DSM measures and
programs. Navigant's survey staff conducted the upstream market actor surveys. A total of 26 upstream
market actor surveys were completed and those results were incorporated into the study.

Base Case Forecast

Navigant obtained forecasts of e ecaicity snd natural gas demand from Xcel Energy. Navlganl developed
projecbons of residential building stocks and commercial Ikxx ares for the Potential Study perkxl. The
potenliai for DSM was then modeled based on the rssuking stocks end the changing poportion of new
and existng buzdings. Navigant did not develop an independent forecast of electriccty and natural gas
energy requirements.

Measure fVenVfleaVon and CharacferfzaVon

Conhdsnw ovl oooucooy
casts rcwlyonc coooaoxx No
bo nor orcosaro or copy
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Nairigant developed a comprehensive measure lmt of energy ei'cioncy measures Lkely to contribute lo
economic potenliaL The team reviewed current Xcel Energy program offerings, previous Xcel Energy
potengial studies, and potential model measure lists from other )u 'tci'ctkns lo identdy DSM measures with
the highest expected economic impacL The teem supplemented the measure list usksg potenbal studies
from British Columbia, Oregan, Arkansas, Pennsylvania, and 1%naia, as well as echnical resource
manuelo (TRMs).

The review process resulted h a list of 178 energy efficiency measures, which were analyzed h detail
and ultimately ncorporaled into the Potenbal Study. These measures were then characterized for each
segment where they could be applied. Weal@or sens4ve measures were also characterized for each
ctmate zone in Xcel Energy'0 Colorado servke temtory,

Esffmaffon ay Potentials

Far this resource assessmenL Navigant employed Its proprietary DSMSirniu poteli'al model to estimate
the techniaN, eoonomk. and achievable polenlial for elsctnc and gas savings. DBMsimn's a attooiHJp
lechnokgy diffusion and stock tracking model implemented using a System Dynamkss framework. The
DSMSimru model explicidy accounts for consideratians impacting retrofsL replace-onbumout and new
consuucban measures. For each of the replacement types. technical, economic, snd achievable potential
was delennined and is reported in aggregate by sector, customer segment and end use.

Xcel Energy has some customers to whkh it provides bath gas and electrk service. some to whkh II

provides eledric only service, and same lo which it prrnrides gas only servios. Potential estimates do not
intrude 'ancillary'avings to non.Xcel Energy utilities. such as reductions tn electicity use that result
Indirectly from an Xcel Energy gss ublity program or vice versa. To best capture the variable ssvinys thol
some measures wig have across these different types of customers. Navigant characterized measures
that havt both yas and electric savings (e.g., programmable theimaotats, inaulation. home energy
reports, etc.) differently depending on the ublity servke type and heating fuel characteristcs of the
customer. This slowed bath gas snd electric savings patenlial, cost effectiveness, and Incentives to be
captured without the risk of double cauntiny.

Technical potential is defined as the energy savings that can be achieved assumtig that al Instayed
measures can Immediately be replaced with the effiaient measure, wherever technkayy feasible,
regardless of the cost market acceptance, or whether a measure has failed (or burned out ) and is in

need d being replaced. Economk potential Is a subset of lechnicsl potential, using the same
aosssnptkns regarding Immediate replacement ss in technical potential, bul ttniting gre calculation only to
those measures lhat have passed the benefit~t test chosen for measure screening, which in this case
is the modified Total Resource Cost (mTRC) tesL Achievable potenfial is a subset of economic potenbal,
but further considers the tkely rate of DSM actsrisltkn. whkh is driven by a number of factors indudiny
the rate of qutpmment turnover (a function af measure'0 tifelime). simulated kscentive levels, budyet
constraints, cansumer wgorgness to adopt efficient technologies, and the likely rate at which msrkebng
activist can fsoMate technology adaptlorL

~ soo Sionhon, John tk 8vovmss axnsmsm srsiwns frsnsmg omr stxsossr tsro tkmoxos sssxos twin sroarmssss 1000 isr
ossot on svsiom Drown'os mooslios. Also soo hssNwot.miloevissdsnnosthtor toi ~ honsmor ovmvmw.
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Navigant also conducted soenarlo analyses as part of mis potenoal sadly. modekng the sensdNIty of the
achievable potential lo different scenarios. Navigant modeled the impact of three scenario (M U

'

Benefits, lcrw Utkty Benefits. and Alternative Ughttng) relative to the base case.
ree scene s (Max Utility

Findings

Summary of Potent/afs

Using the DSMS»nm model, l4avigant found ghN 6,786 GWh of etectricky and 29
m%on Decatherms of natural gas techrdcal potenbal in the Xcel Energy service terri

by 2028, as shown in Figure 2 and
se

Table 2 for electric potential and Figure 3 and Table 3 for gas polential. Roughly 82 rou percent ol the electric
potential and 55 percent of the gas technical poienlial was found to be eocnomic. meanhg that

in
it met or exceeded an mTRC ratio of 1.0 for al DSM measures covering th skfen ',covering e re tial, commercial and
ndustriaVag sectors. Etectric economic potential in 2028 is pojected to be 5.531 GWh white gas
economic potential in 2028 is projected lo be 18 mihon Decatherms. Technical and economic potential
are relet)vefy tlat over the fime horizon, with growth driven by increases in forecast buildi stock and
electricity conslanpUon.

I ng

The achievable potential shown below (and in most figures throughout this reporb except where budget
scenarios are presented) is for the Reference scenarich Since achievable potenfiat f ctors 'he of

acctulsdlon (technical and economic potenlial do not), forecast achievable potential grows over the

gas savings by 2028.a
11-year forecast horizon, reaching 3,073 GWh of etectricky savings and 7.6 milli Decath

Figure 2. Cumulative Etectric EE potential (GWhlyear)
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Table 2. Cumulative Electric EE Potential (GWNyear)

Year
2018
2019
2020
2021
2022
2023
2024
2025
2028
2027
2028

Sauce 1VSsSpnnr

Technical
6,142
6.222
6,077
6,132
6203
8389
8.508
6.568
8.634
6.709
6.788

~nsrran 7N6

Economic
4,778
4,878
4,804
4,862
4,935
5,022
5,245
5,308
5,375
5.452
5,531

Achicvabte
399
810

1,215
1,551
1.859
2,131
2,470
2.648
2.805
2,$45
3,073

Rgure 3. Cumulative Gas EE Potential (100K DTNyear)
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Table 3. Cumulative Gas EE Potential (100k Othlyesrj

Year

2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

Technical
281
281
281
280
281
283
285
285
288
287
288

Economic
150
153
153
153
l 53
154
156
158
157
158
159

Achievable
6
14

22
29
38
48
54
60
66
71

76

Saute'resSanni ennyun ter6~ nne ccnrssuy
01016 Nseesnl Cnhssanvt. Inc.
On nnl dnnsxas ss ceps
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Pofenffal as a Percenfafye ot Salos

Figure 4 snd Table 4 shows technical, economic, snd achievable potential ss a percentage of forecast
electric sales. Cumulative electric achievable potential, which accounts for the rate of DSM acquisition,
9rows to nearly 8 percent of forecast electric sales in 2028, or 0.8 percent per year on average over the
11.year study hereon, under ihe Reference achievable potential scenario. For gss, the cumulathns
achievable potential grows to 5 percenl of forecast gas sales in 2028, or 0.5 percenl per year on average
over the 11-year study horizon.a This degree of achievable potenhat is consistent with Navigant's
observations of savings levels in other tunscactions il has stucsed, providing s degree of confidence that
the results are reasonable, As is shown later In the repNt, tdgher savings are ulbmalely achievable with
higher budget assumptions.

Figure 4. Cumulagve Etectric Potential as a Percent of Electric Sales

„25%
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Table 4 Cumulative Electric Potential as s Percent of Etectric Sales

Year

2018
2019
2020
2021
2022
2023
2024
2025
2028
2027
2028

scarce. lvovcranr

Technical

19.3%
19.0%
18.0%
17.6%
17.4%
17A%
17.7%
17.5%
17A%
1 73%
172%
per d

Economic
1 5.0%
14.9%
142%
13,9%
13 9%
13.9%
14.2%
14.2%
14.1%
14.1%
14.0%

Achievable
1.3%
2.5%
3.6%
4.4%
5.2%
5.9%
6.7%
7.1%
7A%
TAi%

7.8%

Thaao Iaanha wa ha paa aaka ln as DQoolglhra~ HAch INphnuo oanappn Mslhllwa whp olo npt olrphlo lo
panidpalo ln Dsht aeNI peal Ernasya lanihay.
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Figure 5. Cumulative Gas Potential as a Percent of Gas Sales
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Table 5. CumWattve Gas Potential as ~ Percent of Gas Sales

Year
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

Saute. hlrnponr

Technical
16.3%
18.4%
I L4%
18.5%
18.5%
18.6%
16.6%
18.7%
18.7%
18.8%
18.8%

~nanna tpfa

Economic
9.8%
10,0%
10.0%
10.1%
10.1%
10.2%
102%
102%
10.3%
10.3%
10.4%

Achievable
04%
0.9%
1.4%
1.9%
2.5%
3.0%
3.5%
4.0%
4.3%
4.7%
5.0%

Achievable Pofentfaf Frrndlnp

Navigsnt developed estimates of DSM program fundnng needed to support the variouS levels of
achievable potential to be obtained during dte study period. Table 6 presents the estimated funding
levels for select yean of the forecast under the Reference Scenario. The lntcentive budgets were
simulated through the OSMSm~ model based on the measures that make up the achievable potential
eshms:es. Incentive values change over arne due changes In 0» mbr of DSM measures, cost inpatlon,
and market saturation. The sdministrsdon budgets sre based on historical expendcures for
administration reported by the ubhties. As a conservative estimate, administration values were hekl
constant over bme.

~and~
cttots rnvoun crneuanp, wc
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Table 6. Estimated Annual EE Program Funding. Reference Scensdo

2018 35,05

2019 38.90

2020 44.23

2025 40,05

2028 27.78

nrnntrnni «inlrse, 1 6

48.81 81,88 10.88 5.62 18.48 98.34

48.81 65.71 11,90 5.62 17,52 103.23

48,61 91.04 13.04 5.82 16.88 109.70

46.81 86.85 11.79 5.62 17.41 104,26

48.81 74.56 9.35 5.62 14.97 89.54

As can be seen from the taSe, the total simulated funding that corresponds with the Reference Scenario
for achievable potenbal is through the DSMSimrn madel $98 million In 2018 snd just under $90 million by
2028. Nearly 85 percent of the funding is attributable to electric OSM program efforts.

Achfevabfe Pofenffaf Scenarfos

In addidon to modeling the base case scenario. Naviganl also modelled achievable potential and costs
for three atemabve scenados - Max Utibty Benebts. Low UI8ity Benefits and Alternative Ughting.
Increasbrg adoption of ef5cient technologies can be accomplished in a number of differen ways. (riten.
pelenlial sturaes sbnply increase the assumed level of incentives or participation. Since Xcel was
imsrested in viewing energy ef5cisnry savings as a resource, Navigant expkxed varying incentives
Ihrough measure targeted payback periods to find optimal levels that woukl maximize utikty net benefits
in the Utility Coil TesL Thi~ is the Max Ubkty Benefns scenado. The Low Utility Benefits scenario moves
the targeted payback a slmaar magnaude, but In the opposie direction. Finally, because Xcel was
interested in moving sway from incenting CFL adoption in bght of changing market conditions, in the
Akamative Ughbng scenario, Navigant modeled the effect of large baniers to CFL uptake, such ss market
aoallabasy, balding budgeta COnotant. The resulting SCenarlO ShOWS a muCh higher uptake Of LEOS, but
lower levels of portfolio savings due to the higher relative costs of these measures.

ConhdonMnnd~
Crtct $ Nnnonnt Onnnoiia, inn,
Do not «ntntnnn or oonr
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Table 7 shows Ihe electee achievable potential, the percent reduction, snd the annual budget in 2018 snd
2028 for the three alternative scenarios analyzed in this Potential Study.
Table 8 shows the comparable information (only Mair Ubfdy Benefits snd Lcvv Ubldy Benefits) lor the gas
achievable polenbsl,

trwrrvnwrl srvr Aairvvrrwy
sears Nwiosnl cviusruo sic.
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Pirire te



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 97 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
97

of250

NAVIGANT XcelEnergy DSMPoterltiglStudy

CORRECTED Attachment SMW-2
Proceeding No. 17A-XXXXEG

Hearing Exhibit 102
P 15 of 168

Table 7. Electric Achievable Potontlal and Budget by Scenario

20l8

2019

2020

2025

2028

2018

2019

Trna

2025

2028

201 8

2019

2020

2025

2028

aawre. rvenoanr

$ 1 tL9

$ 119.9

$ 127.9

$ 103.4

$91.8

$63.7

$65.5

$67.7

$69.6

$673

$87.2

$89.8

$93.5

566.3

$74,0

-" ) na

Mra Uity Benetts Renaio

447 1.4%

901 2815

1,354 40%

2.923 75%

X380 IL6%

txae Qaty Benaets Scenario

374 1,2%

758 2.3%

1,132 3,4%

2,438 6.5%

2,885 73%

hharnatire Ughting Scenario

328 1.1%

677 2.015

1.072 2 915

2.474 81'k

2,883 T.t'4

anerrae, iero

Canildrnaal anri prapnerayo¹o Narloare enaaraax Ire.
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Table 7 shows, under the Max Utility Benefits scenwio, elecbic achievable potenfial is estimated to be
447 Gtffh in 2016, accumulating lo 3,380 GWh by 2028. This represents a 12 percent increase in Ihe
2018 electric savings relative lo Ihe estimated ac@en&Is potential ol 399 GWh under the Reference
scenario. Under the Low Utility Benefits scenario, electric achievable potential is estimated to be 374
GWh in 2018, sccuntndafing to 2.865 GWh by 2028. This represents a 6 percent dea ease bt the 2018
savings relative to the esbmatsd fest-year achievable potendal of 399 GWh under the Reference
Scenario

The table also reports on the percent savings rebrtive to electric sais. and indicates the corresponding
changes in those values for both Ihe Max Ubbty Benefiis and Lcw Utility Benefits scenarios, The first year
savings under the Max Utsity Benefxs scenari is 1 4 perCent while Ihe Low Ufibty Benefits scenario is 1.2
percent. For the Abemative Ughfing scenario, the first year savings is 1.1 psrcenL For comparison. the
average per year incremental savings under the Reference scenario is 1.3 percent.

The corresponding first year etectric budget kyar pte Max Ubbty Benefits scenario woukl be $116.9 million,
which represents a 43 percent increase relative to the $81.9 million budget under the Reference
Scenario. For the Low Ubfity Benefits scenario. the elecbic budpet would be $83.7 million, which
represents a 30 percent decrease rebiiive lo Ihe $81.9 million budget under Ihe Reference Scenario.

Finally, Table 7 shows that eictric achievable potential under Ihe Abemative Lighbng Scenario is
catenated to be 328 GWh in 2018, rising to 2.883 GWh in 2028. This represents sn 18 percent increase
In electric savings relatbre to Ihe Relerencs Scenario ir 2018. The correspondng budpet under the
Attema0ve Ughbng Scenario wcxad be $87.2 m4en.

Table L Gas Achivable Potential and Budpet by Scenario

)

Mnx Ubky Benefits Scenario

7018 9.8 0.6% $274I

2019 20.6 I.38r $30.1

2070 323 2.1'%333
2025 79.3 5.2yr $255

2028 92.5 6.Ãb $225

Low Ublrty Benefrls Scenario

2018 4.9 0.3% $ 10.1

2019 10.4 0.71$ SIB.S

7070 16.5 1.1 % $ IB.B

2025 47.6 3.1% $11.1

7028 62AI 4.1% $10.8
' tarryrnx nnarrarn irtr4

~ axr p trnxary
CQC 14 rrninyanl rontrtang, Inc.
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Table 8 shows, under the Msx Vility Benefits scenario, gas achievable potential is estimated lo be just
under 1 MiBan Decathenns in 2018, and 9.3 M4lion Dectxherms in 2028. This represents a 50 percent
inaease in the 2018 savings relabve to the esfimated gas achievable potenfial of 0.6 Melon Decatherms
under the Reference Scenario. Under the Low Funding scenario, achievable potential is estimated to be
just under 0.5 Milian Decatherms in 2018. risinp to 8.2 Migon Decatherms in 2028. This represenls a 20
percent decrease in the 2018 gas savings relative to the estimated achievable potential of 0.6 Mifiian
Decagterrns under the Reference Scenario.

The table also reports on Ihe percent savinps rdative to gas sales, and indicates the corresponding
changes in those values for both the Msx snd Low Utility Benefits scenarios. The first year savings under
Ihe Max Utrkty Benefits scenario is 0.6 percent while the Low Uakty Benefits scenaria is 0.3 percenL

The corresponding budget for the Max UI4ty Benefits scenario would be $27.8 million. which represents s
slpnrficant Inrxease in funding relsfive to the $16.5 mifiion gas budget under Ihe Reference Scenario. For
the Low UMity Benefits scenaria. the first year gas budget woukl be $ 10,1 mNkxt, whkh represents a 40
percent decrease rekrtive to the $16.5 million budget under the Reference Scenario.

Achievable Pofonflal Supply Curves

The achievable potential supply curves are provkled In Ibis sectlorL $llmpact unit values lake the coal of
the measure relative to the discounted kfetime savings potential, and thus account far variable lifebmes
among measures and savings persistence over time. An energy efficiency resource potential supply
curve fikrstrates the cumulative amount of achievable potential at various price points along s range of
fifebme levelized cost. Afimeasures sre platted with ther correspondmp cumulative patanfial and Ihe
corresponding fifetime levelized cost to achieve that potential The kwvest cost measures appear on uur
lee+and side of Ihe chart Each next highest cast measrxe is stacked on top of the previous measures.

Figure 6 provides the supply rxxve results for the electric resuks of the reference scensrla As can be
seen fnxn the chart, roughly faur-fiiths of the electric achievable palential savings can be achieved far a
kfetime levelized cost of under $0.05rkwh. The remaining fifth of the potential can be achieved. but at
significantly higher costs.

Rgure L Electric Achievable Potential Supply Curve, AN Sectors

~wi evr riaanxxay
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Figure 7 provides the comparable information for gas. As can be seen from the chart, roughly tvvo.thirds
of the gss achievable potential savings can be achieved for a ifetime fsvelzed cost cf under SS.OiDth.
The remaniing third of the potential can be achieved. but at sigiurcantfy higher costs.

~ anrr Prupneraci
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Figure 7. Gas Achknrable Potential Supply Curve, All Sectors
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Obssfvations and Insights

This study hss resulted in updated, expanded, snd improved information on the Xcel Energy customer
base and the potential for energy reductions ihst are possiWe through DSM programs snd initiatives.
Whse much DSM potential exists. there are unique challenges that the Xcel Energy faces In its Colorado
service temtory in realizing this potentiak

Prior DSM Succeed: Xcel Energy has effectively implemented DSM programs in the Colorado servke
temtory for many years, ohen exceeding goats in terms of Ihe amounl of savings achieved at some. but
not sa segment levels within its energy effidency portfcho. As greater levels of DsM sre implemented in
the service territory and market saturation increases it will become more chalkrnging to harvest addidonal
savings that are represented in the DSM potenthrL One example of Ihis Indudes residential badvoorn
faucet aerators, wham the study results show that saveogs w4 begin to level out around 2021 ss grs
market reaches saturadon for that measure.

Codes end Standards: The chaaengs of continuing to capture energy efficiency DSM savings within an
increasingly saturated market is exacerbated by tightening codes and standanis. In pancutar the federal
EISA lighdng standards have a hrrge knpaci on energy efficiency DSM potentiaL Codes and standards
changes w4 also Impact the savings availatHe from measures such as commercial ice makers, Energy
Star ckxhes washers, and s variety of convneedal HVAC measures over the study ps6od.~ eorr aoeoowy
~ zeta reoeseot Coeudaxx hc
oo ool dleoavre or copy
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increasing Costs: Changes Io the portfolo measwe mir Ihat occur due to market saturation and codes
and standards changes drive costs upwarrL In the future, while Navigant forecasts incremental
achievable savings poler4al to beget lo decfine around 2021, program acqulsrfion costs conlinue to
krcrease through the majority of Ihe forecast horizon.

Fuel Nfixr Xcel Energy serves ss cusIOmera COmbined electricity and natural gas, eectrizcty only, snd
natural gas only. Vyhfie this is not generafiy s unique situation. the combinsbon of tuel mixes adds
complexity to Ihe marketplace in terms of energy efficiency proyram defivery when targeting savings for
each of these fuels separately, or in combktabon. These addibonal layers of oomplexity krckrds

appropriately capturing program savings. cost effecUveness, and incentives wrthout doubkf counbng
across fuel types and ensuring that incentives ere distributed appropriately to single fuel cuslomers,

Varied Regions wifrfn Xcei Energy Franchise Area Xosl Energy has two very different regions in its
territory: (t) Nte urban and suburban communrbes of Denver and Boulder where access to energy
effirdency services is generally more favorable; and (2) the more rural krcafions located lo the norih of
Denver (plains) and lo the mountain west where defivery of energy effirxency services can be chafienging.
Due to the nature snd diversity of cuskxners in the Xcel Energy Colorado lenitory. achieving market
acceptance and program paktk'pafion is very chsfienging. Outreach, education and markeling to the
numerous residential snd business segments, es well a» the highly variable msrkel wrthtn each of these
segments. must be a high priority in any DSM pro(yam effort.

Based on the results of the Study, we recommend that addhbonsl grsnukrr analyses be undertaken On a
regular basis, for the inpcrtant or pomising markets for energy effxdency potential. These markets
include!

~ Commerdal and industriayag bufidhngs, which represent nearly 80 percent of the electric
pou.nbal, show significanl promise for imprcwing the efficiendes of HYAC and lighting systems,
particularly in new bui1dtngs. Because of the large potential Nsvigsnt sees In new consirucfion.
there coukl be opporiunity for Xcel Energy to target this program for expansion, although
addhfionat research andior program design elforts woukl be required lo develop specific
recommendallons

~ Residential bufirfings (single famdy in particular) represent signdicsnt savings opportun4es for
eleclric coofing systems. gas space heating, lighbng, and electronka endless. Targeting deep
savings within Ibis segment alter the EISA inplomenlation wiN be critical to meeting Xcel
Energy's savkrgs targets in the future,

~ Stogie-famfiy bwkkngs present unique opportundies for capturing energy etficiancy polelial for
both fuels (particularly natural gas) and nearly sN end-uses, wsh the most promising opportunities
for central cooling systems. central heakng systems (electric and gas). and virtually afi fonna of
ighting.

Further primary market research efforts coukl be geared toward a better understanding of customer
decision making about DSM and ther willingness to adopt DSM and st whal price. Customer panels Ihat
woWd regWariy check Ihe pulse of customer atttudes coukl contribute toward making more meaningful
neHawse corrections In program designs. Because Ihe DSM market is dynamic, mul&dimensionat and
subject to contiwous change, taking these and other measures is essential knvard ensuring that energy
savings are maximized in the most cost~ecfive manner.

~ srxr rvcpnsray
Ceold IVsrieenl Onauuana Inc.
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1. INTRODUCTION

This section prOvides an overview of the Potenbal Study, indudusg background and sbsdy goals, s
discussion of the report's organusbon and key caveats and limitations of the Po!enlist Study.

1.1 Context and Study Goals

hlavigant wss retained by Xcel Energy to develop an estimate of the potential for electric and natural gas
energy efficiency within demand-side management (DSM) in Xcel EnerRys Colorado senrice telritory
during Ne 2018-2028 bmefrsms. Nsvtgant has worked wiN Xcel Energy to develop inlonnstion on current
levels and patterns of energy use In Colorado, charactelice pOtential measures which ocukl be
implemerded to increase energy efficiency within DSM in the service territory, and develop an estimate of
OSM potenlial. The echnical, economic and achievable potential for energy effidency wdhln OSM was
modeled using ptardgant's proprietary DSMSimm modeL

The study data snd analysis wll assist Xcel Energy in informing ils proposal of ecorxxnbasy achievable
goats In the next DSM Strategic Issues proceeding snd in informing its development of future DSM Plans.
Throughout Ihis study, Navigant sought regular input and feedback from boN internal and external
stakehotders, who provided Imporiant market knowledge and Industry expertise for produdng a robust
final study. Table 8 summarizes the various elements of the project scope.

Table g. Surnrnsry of Project Scope

Element Dimensions

F s of Energy

TechntcaL Economic 8 Achievable
Type of Potential

Energy 8 Demand (from energy efliciency msssuresjs

Sectors

T Honzon
Sruac» rveupmd fera

3 Climate Zones

Year 2018 Io 2028

This report Is organized as foficws:

~ ths scuds dd nul adrasaa Ihe praeulrd sum deemed nmpurue maasuns. ursa pra eucspsca er xcel Errarey's sersya surlca
measure. Iu Ims case, Nmrrpanl Iududed s» rmarpy assures m sra cereaeet srd euc4ded pre damaad assures. serac lease am
eddnssad ar a ssparare srudy iui damped nsprmse puiaaeai.

mrmdsruW aad tsuuhsrary
COO IS Nauipmd Cciuukua. aus
oe ard dsareusa er copy
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~ Chapter 2 descnbes the approach lo davebping a base case projecbon of stocks snd energy
consumption, primary data coilecbon efforls, and measure idenbficsbon and charaderization.

~ Chapter 3 describes lhe approach taken lo analyzing the looniest potential for OSM measures.
Indurkng s summary of results by seder. segment end use and measure.

~ Chapter 4 descnbes the approach taken to analyzing the economb potential for DSM measures,
induding a summary of results by sedor. segrnenk end use and measure.

~ Chapter 5 discusses the approach taken lo analyzing the achievable potenlial for DSM measures,
induding a summary of results by sedor. segrnenl. end use and measure. Results of the
Potential Study br achievable potential, Indutkng sensibvity analyses on achievable potential
under ddferenl incentive kvet snd other asstxnptions sre also presented in this chapter.

~ Chapter 8 summarizes the condusions from thi~ study,

~ The report also indudes a number of Appendices, which pnwide additbnal Informsten on:

o Overview of DSMSinw

o Residential Survey Resulls

o Commerdsl and Industrial Sunray Resuks

o Upstream Market Ador Survey Results

o Measure Characterizatio Dale

o Stakeholder Presentations

1.2 Caveats and Limitatjons

There are several caveats snd limitadons assodated with the results of this study, as detailed below.

1.2.1 Forecasffng Limifaffons

Navigsnt obtained future energy sales forecasts fram Xcel Energy that exdudes the Impede of DSM
programs. Navigant used these utility forecasts as the basis for devebping stock projectbns, where
sulfident and detailed infonnabon Coukf nol be extracted. Navigaid has leveayd the asstxnplions
u derlying these forecasts, ss much ss possible, ss bputs into the devdopment of lhe Reference Case
stock and energy savings prcjecbons.

1.2.2 Program Design

The resuks ol this study pnwide a big pidure view Of lhe unmet savings potenbal m Xcel Eneeyy's serVlce
temtory. However, tlus Potential Study is nol krtended to provide, nor does it have information on detailed
program design. Different program designs snd deavsry mechanisms would inevitably result in different
levels of adoption of effident lschnobgles, whbh also means that the output of this study is by no means
a predidion of what will orxxs, but rather sn estimate of what coukl be achieved under the specifc set of
assumptions outlined in this study. Program design is typically a separate acevriy and Is outside the
scope of this sludy.

~ood~
COSIS NoNtooc~ Ioo.
Do ool euosolo or copr
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1.2.3 hfeaarrre Characferfzaffon

The scope of this study employed both primary data collecaon lechniques and a variety of~ data
sources (e.g„ technical reference manuals (TRMs), studies from other)urlsdidtons. elc.) for esbmates of
measure savings, costs and market presence (e.g.. saturations and densities). Primary data, specific to
Xcel Energy's Colorado service territory, was used wherever possible. Where Cokxad~fic data was
nol available, the best available data wss used. Detafis of primary and seoondary dale sources relied
upon are pnwided in Chapter 2.

Furthermore. the team considers the measure list used in Ibis study lo appropriately focus on those
technologies likely lo have the highest Impact on savings potential ewer the poterWal study horiZOn.
However, there is always the possibilay that emerging technologies msy arise that could increase savings
opportunities over the forecast horizon. and broader societal changes may impact levels of energy use in

ways nol anbdpaled in the skxly. Due to Ihe significant uncertainty associated with emergmg
technokgles, this study reflects the best availabkr view of what is currency available on the market and
does nol make assumptions about emerging technologies beyond capturing a range of potential
uncertainty through scenario analysis (see Section 5.3). Similarly, this study does not make asscsnpdons
about future code and standard changes beyond those akeady planned for pre study period.

DSM potential studies must make assumptions about ttvr adopbon of technokrgles that inevitably come
with a degree of uncertainty. While~s such as use of payback acceptance curves and
technology ckifusion models are considered lo provide reasonable aggregate estimates of savings
potential, such lechniques (wMch must be applied to dozens or in some cases hundreds of DSM
measures) are hmited in Iheir abNy to accurately predict adopbon for specrfic measures or in specific
customer segmenls. Model cafibrabon steps (e.g., comparing forecast results with achieved restate) seek
to ground Ihe forecasts In the real world, bul Inaccuracfes are bound lo exisl the further one drills into any
particular technology or segment. even it the aggregate results sre considered to be reasonable. One
reason that aggregate results csn in many cases be more reliable than krclividual Iechnokrgy or segment
results is thol forecasting Inaccuiades. al the measure4evei will exhitxt a pooling effect when aggregated
up to the portfolio (whereby positive or negabvs difference at a finer Mvel of aggregation can hcdp Io
offset each other in sn aggregate result). While mors in-depth technology adoption technktues do axial
(e.g., discrete choice analysis) to improve the forecast accuracy Ior any given technology, appfication of
these technklues to the quantity ol measures analyzed In studies such as this are nol typically warranted
consideing the dramatic Increase in costs one would have to Incur to calibrate a cMferent adoption model
for avery single measure.

1.2.4 Measure Inferacffona

Energy eifrciency measures in this study are modeled independemiy.r As a resull. Ihe total aggregated
energy efficiency potential esbrnates may be different from the actual potential available d a customer
installs multiple meascxes in their home or business. For exemple, if a customer implements an
operational program to review and maintain steam traps, bul also installs a more efficient boiler, the
savings from the efficient bcxkri may be reduced lo the extent that the steam trap program reduces
heating requkements at Ihe boiler. However, due to the comphxxy of analyzing dis type of irrteracbon at
scale, this study does not consider within-endorse intsracfions or the stacking of effidency measures.

' oman uumoru or umurcuuu, curn uc vsreua mouuuros. ucoouuioo ior oorucsooo omons musioio or%duel moooums.~ ouci~
Crtcta imuxrooi Concuama, Src.
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This study did assess the impacts of significant cross~so Interacbons. An example of a cross-end-
use Interscdon woutd be when a homeowner replaces s number of heat producing incandescent lighl
bulbs with effchrnt LEOs. TNs Impacts the coofing and heating load of the space-however slightly-by
Increasing the amours of heaL snd decreasing the amount of costing generated by the HVAC system.

Navigant employed the fofiowing methods lo account for inleractive effects:

~ Where measures dearly compete for the same application (e.g.. CFL and LEO). the team created
compeislon groups to elxnlnate the potendal for doubts counting savings

~ Wherever crosswndo»e interacbons were appreciable (e,g., fighting and HVAC), the team
characterized those interactions for both same-fuel (e.g., lighxng and electric heating) and cross-
fuel (e.g., lighting and gas heating) applications

1.2.5 fntefPrettng Results

This report includes a high-level account of savings potenhal results across Xcel Energy's Colorado
service tenitory and focuses largely on aggregated fonna of savings potentiaL Figure 8 provides results st
the finest level of gmnularity, which is at the measrse-level within each customer segment. The measure-
levsl data is mapped lo the voila» o»iomer Segmenta and enthuse categories to penn» a reviewer to
easily crests custom sggregabons.

Navigant has also created an intoractive web4resed tool that summarizes bur outputs for each OSM
potential scenario that was assessed as part of this Potenual Study. Along with this final report which
sianmartzes resuNs aggregated to the statewide level, this we&used tool, the 2016 Xcel Energy OSM
Potential Study Results Viewer (Results Viewer), provides access to sfi detailed results from the
OSMSimw modeL The Resufis V»wer prcwldes the sbilzy lo manipulate snd visualize model outpuls
fram the high-level service tenhory standpoint all the way down to the granular cfimate zone-speofc
sector, segment, snd mearase krveL The Results Viewer is structured to view summary results ss well as
detailed model outputs, as seen in Figure 6. Extracts from this viewer can be provided upon request.

~ onrr Arenoooiy
CQOIS rswlOoor Crxwxtovx Ioo,
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Figure 4. 2016 Xcel Energy DSM Potengst Study Results Viewer
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1.3 Stakeholder Engagement

This study involved both internal and external atakehokler engagement efforts, ss deacnbed below. to
ensure robust, meaningful outputs from the study.

Navigant regutariy engaped a core sub-set ot Xcel Energy staff in gathering data and resources,~ sharing, end obtaining feedback on Ihe Potential Study throughout the process. As part of the
internal stakeholder engagement process, Navigant also met with program managers snd planners from
Xcel Energy In February 2014 to provide an overview ot Ihe project and gather early teedback from the
broader internal team, Through the Fall ot 201 S, Navigant then held several working sessions with Xcel
Energy to review the ilnal results, sa well sa the driving assumptions snd methodology underlying the
results.

Navlganl also hetd Iwo briethga with key external stakeholdera over the course of Ihe study. The
objecbve tor these briefings was to ensure transparent study methods and results that are wea
understood by external stskehotders. The first briefing. held h February 2014, htonned atskeholders on
Ihe study's methodology and the scope of technotogies to be assessed. Stakehotders then had the
opportunity to provide comment on the technologies considered tor Ihe analysis, vnth Navipant
hcorpxabng thi~ feedback sccortfingly to better reflect the ctxrent regulatory and policy constructs. The
second briefinp, hekl in August 2014, Ihen presented stskeholders with the primary data colection results
and preliminary results for technical snd economic potential, wah the abiaty for stakeholders to comment
on key findings prior to itnslizing the results.

The tncorporabon of atskehokter teedback throughout the pmceas should facilitate use of this study as s
resource and a refemnce tor both Xcel Enerpy and interested external DSM stskeholders,~ anri topnrrsy
Otcia txviexrx Cxnrvsxa aic
De rxx eiuitxxx ix oarx
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2. APPROACH TO ESTIMATING SAVINGS

Figure 9 illustrates the overall approach to the Potential Study. In generaL ths Potenbal Study began wdh
a detailed assessment of data sources that are specific to Xcel Energy's Colorado d«vice tdnitory.
Naviganl then supplemented those sources with primary field data cofiec5on, complemented by
SeCOndary Seurgea. The SpegrfiC Setdcra (reaiddntial, Ccmmerdal, Snd induatrialrag) and the Vadeud
segments within those sectors were assessed, ddferences in the three dimate xones vnthin the service
territory were assessed from a DSM meastae pespect'vs. and inpacts were nnriewed for both electric
and gas measures as well as measures thai result in savings for boih tuels. Navtganl Imported all of this
bformadon into the OSMSlm™ model to generate Ierritorynvide estimates of OSM potendal.

Figure fk Project Approach

Tights

~gli))gseol

idenbal
~ 3 Ct le Zo ~

lib Co r«elS Gas

hdusbtat & Ag Sectors

DSMSimoa
Xcel Energy Territoryeuide OSM Potential ~ ol

Souoar. rraegeor 201d

EE Potential Estimates
T I, Econorrvc. and Achievable

Cost ol Achr ble Potenbat
Scenenos

Benchmark Comps

Technical potenlial is defined as the energy savings that can be achieved assuming Ihat sfi instaled
measures csn Imme4atety be replaced with Ihe e5cient meastue, wh«ev« technically feasible,
regardless ol the cost, market acceptance, or whether s measure has lailed (or burned ouF) and is in
need of being replac«L Economic potential is a subset of technical potentiaL using Ihe same
assurnpbons regarding immediale replacement as in kchhnicat potential, but lirniling the cahuladon only to
those measures that have passed the benefit~I test chosen for measure screening, which in this case
is the mockfied Total Resource cost (mTRc) tedL Achievable potential Is a subset of economic potential,
bul further considers the bkety rate of DSM erxsasition. which is driven by a number of factors induding
the rate of equipment turnover (a function of measure's Idebme). simulated 'ncentive tevtds. budget
constraints, consumer vnllingness to adopt efikdenl technologies, and the likely rate at widen marketiig
acfivifies can faofifiate technology adopfion.

bavnkrroaer aod Ruaoreary
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For this resource assessmenk Navtgant employed its proprietary DSMSonm potenbal model to estimate
the teChniCal. eCOnamiC. and aChieVable pOtenlial fer eleotrio and gaa SaVingS. DSMSimm IS a bellum-up~y ddfusion snd stock tracking model implemented using a System Dynamicsn framework. The
DSMShmvu model exphcitly scoounts for cosiderations impacbng retrofit, rePlaothembumout and new
construcbon measures. For each of lhe replacement lypes, technical,~ and achievable potenbal
was determined and is mported In aggregate by sector, customer segmenl and end use. Potenbsl
estimates do not indude 'arxxllary'avings to non-Xcel Energy utilities, such ss reducbons in electricity
use that result hdirectly from an Xcel Energy gas utility pmgram or vkxt versa.

As agreed upon with Xcel Energy, the results presented in this study sre nef, rather than gross savings,
wah net-Irhgross (NTG) farzors applied to measure savings lo account for free ridership and spiaover al
the measure level.

lhe rsmamder of this section describes Ihe methodolofpes Navigant empkyed for esbmating electrk and
natural gas savings across Xcef Energy's Cokrado service temtory. induding the approach taken in
devekpment of Ihe base case forecast, Ihe primary data collection techniques employed. and Ihe
approach to characterizing the energy efficiency measures used in the analysis.

2.1 Base Case Forecast

ThiS Seoden deSCribeS the apprOaCh Naytgant uaed far deVelOpvng the baae CaSe IOreCaal Of eleCtriC and
natural gas saks over Ihe study period In xcel Energy's cokrado service tenitory. nckxffng the
segmentadon of sales by dimete zone, housing or buikfing type. brome. and fuel type.

In general, Navlgsnt used Xcel Energy-sparsfic data wherever possible, supplementing Ihst data with
information available fram neighboring and comparable jurisdkxions and other sources, such as Energy
Information Adrninistrabon (EIAj data. This approach restaed in gre use of primary dale collection to
suppkmeni ihe available secondary data ss requlfsck

2.1.1 Approach fo Base Case Forecasf

To en%mate the DSM potenbai within Xcel Energy's Colorado tomtory, Naviganl requested sales and
customer forecasts wilhout Ihe Impeel of DSM programs from Xcel Energy. Nsvigsnl then developed
projechons of housing snd commercial building stocks, based on Xcel Energy's long tenn saks forecasts
snd other informabon, such as EIA data. Navigant modekd the potential for DSM based on these
resuking stocks and the changing poportkn of new snd existing bukdlngs. In each sector, new
construction savings opporiunltks were modeled as a functbn of lorecasted new buading slock and
energy sales.Nsvigant drd nol develop an independent forecast of elecukJty and natural gas energy
requirements.

Navigant divided elecbk and natural gas customers toto 'segments'Nh sknikr patterns of energy use
and efficiency opportunities. Table 10 shows the segmentation used for the Potential Study:

~ soo shxmmh John Ix anvmoos pynonnos syshxnn rrvhmns ond ixtxeons lbr o comrxvn yyorrd. Invyv tcoranot4. zsco Ior

solon on Syuom Oynmnlca mxroane. Also voo 'x o hiarvtevel ovennnn.

Conrnhvxor nnd~
cools Nnvlynnt onnovrsns, Inc.
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~ Navigant divided residenbal customers into four segments, based on the type of structure and
income level (single family, mulb.family, single family low income, and muls-family kyw income).

~ The commerckd sector was divided into ten segments.

~ The industrial sector waa drvidad into eight segments, Induding agriculture, five ddferenl types of
manufactunng. resofxce extraction (I.lx. mining/oil snd gas), and data centers. while less robust
data was generally available for many of these industrial customer segments (e.g., data centers),
these segments were induded in the onalysis with the acknowledgement that they have growing
Importance and market share within Xcel Energfs Colorado temkxy over the nexl ten years.e

Table 10. Customer Sogments by Sector

Residential

Single Family

MulthFemily

Single Family ~ Low Income

MfdlhFemily - Low Income

Commercial

Office

Retal

Restaurant

Warehouse

Health

Industrial

Agikxdture

Manulscturlng — liletal

MewfgiOf1 & Gas Extracbon

Manulacturing - Light

Manufacturing — Heavy

Manufacturing — Specialty

Manufachning - Food & Beverage

Data Center

Scfece'V«O«X 20td

Other

Navigant further ckassiffed customers into one of three climate 2Onea vnthin Xcel Energy's temtory and Ihe
type of energy they purchase from Xcel Energy (Le,. etsctriaty only, natural gas only. or both sect 'city
snd natural gas). The intersecbon of these dassifica5ons resulted in 198 modeling sub-segmerxs:

22 Customer Segments X 3 Fuel Types X 3 Ckmste 2ones ~ 198 Modeling Sub4epments

'he sandy indndes Ihe en«py~ earn Ihe m«tn«» indnalry es p«l nf s» pnlfnarne eepmenl and does mx camas«
a as ~ spedac sean»nt whse deU pncvhud by xcel En«py anpoeua s»l enerpy nanmpdnn aam Ihe m«snsr» indnsey is

srenlnp messy, nnh ae much ee a 245% In«ence h salle since dnnmfy 20 I I, s»m ia sas»vvhdcura dale evabuae ln seemani
Ihe lndvafrr ace«clair nano Sle eneiraa end ad«beady~ an«py farasncy~ Thh ~ mc«nnended aa an
«ee for hearn sludy.

Cbnynarder end Pnsn»r«y
020IS Nfnnpanl Ccn«dans. Inc.
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2.1.2 Base Year Calibration

This section discusses soma ol the trends observed in Xcel Energy's dales snd customer forecast, as well
as the inpscts these trends may have on the Potenbal Study results.

The electric sales forecast provided by Xcel Energy refkrcts a spike in electric sales growth from 2019-
2021 for Cal customers. due Io new koads from od and gas explorsaonlextraction, However, this Increase
in sales does not show up significantly in the Cat potential forecsdtS. SinCe this effect primanly affects the
od and gas sxpiorationlxtracdon hdustries, which do not historicagy present signifcant opportunities for
DSM potenlisl,

For natural gas, the sales forecast for the next 10 years is quite variable. wiyn sales projected to dedine
through 2020, and increase sharply rapidly from 2021-2023, before flattening out though the end of the
forecast horizon. This variabaity had a vidible Impact on study results, induding Ihe ¹xxementat potential
and annual net benefds during that time, primanly through the impact on new construction measures.

Generally, the growth exhibited kt Xcel Energy's customer forecast is offset by dedines in use per
customer over time. For C8I customers. sales over the next 10 years dedine sn average of %.5 percent
annually, due to customers shifbng Io Transport denrioe.»

2.2 Primary Data Collection

For this project. xcel Energy chose Io kidude an enhanced dais codection process that included a review
of exlsbng secondary data snd a primary data coaectkm process Ihst supplemented those secondary
sources. Through the primary data cotlecSon process, Navigant emphasized the oa4ecfion of Xcel
Energywpec5c data that Improved bur quality of the analysis and was not already available thrOugh
reoent Xcel Energy studied. For example, Navigant included only s limited number of questions on
lighting in Ihe survey instruments, given Ihat Xcel Energy recently completed a comprehensive ighting
review in their 201 S Ughting Study that adequately informed the potenbal study.

As discussed in the subsections bekxw, the primary data collectxxi induded customer online, phone. and
onsite surveys focused on colecting customer characteristic snd equipment ssturabon data. as well ad
upstream market actor swveys thai informed an understanding of market trends.

2.2.1 Approach fo Customer Prfmary Data Collectfon

Navigant used a combinabon of cudkxner phone surveys, online surveys. ¹nd onsite visits to ceasel
primsry data regarding electrkxty and nalursl gas usage tn Xcel Energy's Cdorado service territoiy.
Navigant employed double rabo nested sarnpkng design to randomly select residential snd Cal
customers for the surveys and onsite visits. Double ratio nested sampring is an efficient sample design,
which ubltzes two data cotledian phases: The fast phase was used to sample a large rxanber of
parbdpsnts from the population for phone or online surveys. Tf¹s was augmenled by a more involved snd
detailed second phase applied to s select subset of partkkiants for onslte venrication.

" Tmnsparr onalomem me nol eilpbla lo paraopal~ in osu In xoal dowdy'a aarnnnv. earn aahe Im¹ amonsa Irom eanaoon
mnanmna wore enokxnxl Oom Ona anairala.

Conshsnoar einrp opnarary
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In the first phase. Nsvigsnt randomly sampled 1307 reskiential and 357 CSI customers for onbne and
phone surveys from the lotal customer popubsbon in Xcel Energy's Cokrrado service tamtory. Nauigant
sir&plied the sample based on customers'ey characterisfics, such as fuel type and building type, snd
designed the sample with the goal of maintaining a confidence level of 90 percent w&h a +A 10 percent
maqiin ol enor across each sector. Navigant selected Tetra Tech" to conduct the onfine snd phone
surveys. Tetra Tech tdtimately completed 1,499 residential and 358 CLI customer srsveys, exceeding the
targets snd reaching 9$1 0 in almost aN &usta

ln the second phase of nested sampling, Navigant randomly sampled 100 residential customers and 50
CSI customers out of the completed online and phone surveys for on&its verifrcabcn. Table 11

stsnmarizes the atrabfication, survey type, randomly selected sample sizes, and lhe number of~
for reaidenbal snd CLI customers.

Table 11. Sunray and One its Sample and Number of Completes

Sector Stratification Survey
Typo

Survey
Sample

Survey Onsite
Completes Sample

Onsito
Completos

Residential

Home Type
Income

Energy Use
CNmate Zone

Fuel T

OnNne
1,207 1,499 100 97

Commercial,
Industrial 8
Agriculture (CSI)

Business
Segment

Fuel Type'hone 357 358 50

2.2,2 Residential Online Survey

The prinary obFKtives of the residenbal online survey Induded determining Xcel Energy's residential
customer chs carisbcs (e.g.. home type, size. sge, occupant, and energy usage patterns), energy
types used, snd equipment characteristics. This~waa then used lo help devekrp esbmatea of
equipment satulabons fOr resklenfial DSM measures. The approach taken in Ihe survey wss to focus on
questions which residents can reall&ticafiy answer, rather than asking more technical questions about
ffitsiency leveb. Information on equipment age and characteristics helped to Inform a&urn&tea of
equipment effidency levels in combinabon with the secondary data discussed in Section 2.3.

Naviganl determbred that the be&I most effecbve and economic method for oofiecbng data from
residential customers wsa to use an online survey with the email sdckesses available through Xcel
Energy's customer database."

" Ntbz&tsabU&ltatettt&rktti

Teba Tech compaxed a &maid number or phoae surveys lo mciaare mspoose rale br hro hsrdrvaereach, orna&sr sepia p a„
saserdy bsrr Income ousloers io i&meta hrrms s aod TI
u Dus lo Ihe lasso number or business etysneras, Nautsara dd ora &srhsr shoaly C&l by shruae rona~ aed Prraursrary
Caste Nmreenl Consulaea. Iso.
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TaMe 12 ShOWS the SlrabRCabOn lOr reordenbal CubtOmerb and the number Of COrnpleted Sfaueya in eaCh
stratum. with 90I1 0 statistcsl ccnRdence and precision achieved across the resfdsnbal sector and lor
nearly every stratum.

Table 12. Stratification of Completed Residential Customer Surveys

Segment
Zone 5-U

Zone 5 - NU - High

Zone 5 - NU - Low

Zone 6-U

2one 6 - NU-
Zone 8- NU - Low

Zone 7-Ll

Zone 7-NU-High
Zone 7 - NLI — Low

Electric Only
71

50

71

57

41

78

45

77

67

Gas Onty

58

60

55

12

52
84

10

81

50

Electric 8 Gas
. 5T

78

83
48
48
38

73
45

74

Note: Lrn Lowincome, NLIu Nornfow Income, Low =Low energy usage,
fdgh o High energy usage, Zone 5, 8, TnXcel Enorgy Energy Cfimare Zones

2.2.2 CN Telephone Survey

The primary bjecuves ol the CSI telephone survey induded determining Rrmographfcs of the busbfesses
bf Xcel Energy'0 service temtory (Q.g., facifrty type. size, age. occupancy, usage patterns), equipment
ssturstions, energy types used, snd equipment chsrsctorisbcs. As with the residential survey, the
questions were designed to elicit information which respondents can conhdenlly provide regarding
equipment types, energy sources used, and qiipment age, ss well as information regarding their Rrm
and faclrQQL Table 13 shows the stratfRcabon for C&i customers and the number of completed surveys in
each stratum, wfth 90I1 0 stabsbcal confidence and precision achieved across the residential sector and
for nearly every suatum.

Table 13. Stratf6catfon of Completed Commercial Customer Surveys

u Navtsanf ravfanod xcof Enarcy'a cuafornw dain and consnnad thai no appracfabfo blab vvoufd be Inboducad for bnv annnnn
~fornnrn blr only lnsasns nlulnala wllh arnot drbaaaaL arrears and yaea Tach allo~ a allfnd Iannbar ol plumb

fosrnvrm aurvoya lo provlda addoonaf auboarn lo fhoao cuuomarL

vradanou and srnanaaay
crt0 1& ranvfoanl Conarafny, bc.
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2.2.d Cusfcuner Onsffe Survey

The primary objecbve ol the onsile visits was Io vafidate data co0ected through the surveys vnth a
representative sub-sample of the surveyed customers. Based on Navigant s double nested ratio sampkng
design, the selected onsite sample was representative of the survey sample,

The ~ite visits consisted of trained Nsvigant staff walking through the home or faokty and verifying that
the equ'pment in pre bugding matched the parlkdpant's survey responses. The validation process focused
on mitigating any potential selveporfing bias present in the phone and online surveys by verifying Ihe
«xvey responses and updating any incomplete or ktcorrect kriormatlon.

Both the «avsy and onsi:e primary data cofiecdon induded categorical and numerica quesdons, which
were used in the survey analysis to calariate the appropriate saturaficn and density levels as inputs for
Ihe potenbal model. Numerical quesdons asked the counl of Ihe equipment units (e.g., number of
refrigerators) whereas categorical questions asked the type of equipment (e.g., Energy Star versus
standard refrigerators) in a spetxfic household or buskvsss. Details of the survey analysis are provided in
Section 2,2.5.

2.2.5 Customer Survey Analysis

Navigant compared the dale collected Ihrough onsits visits from rssidendal snd CSI customers with Ihe
online and phone survey responses to osculate at()usted saturstions snd densities of various end uses
snd energy eflicient equipment Navigant then used these adjusted values to update and calrbrate the
measure characterizadon and «riect global inputs in the modeL For Ihe purposes of this analysis:

Saturation is defined as the percent of a given customer segment wkh a given type of end use.
Some examples ol survey quesbons that yielded saturation values include:

0: 'Approxlmafefy, ~wh IugB3in( ol your home's square footage Isheafedy':

)rj(gg(gfdggg(of the space occupied by your busmess Is fur~hated during the summer
monthsy

Density is defined as the quanbty of eflicient equipment units per household (for residential) or per
square feet (for CSI) of a customer segment. Some examples of «avey questins that yielded
den«ty values indude:

0: For each ol the olkrrring appfiances and rriactmrxbs, ma e In u In

0,'hIch of Ihe Ioacwrnglypes oflefflgera5on equiprnenf Is present af yorN facrfrfyy bfL(gggyy

Cvkavrari Onri~
errata rerveenl ConsvSVXX Inc.
oe nat esNbu4 rx oxrr
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Navigant's analysis of primary data inc4ded lhe following steps. wild a summary overview provided in
Figure 10:

1. Validated the responses from sunnrys (ie., phone and online) with the onsite data for both
residential and CSI customers. This step included comparing the survey responses wdh the
onsite data and derndoping adj usbnent factora fOr the whole sample bared on the ddferences in

survey and ensile responses."
2. Aggregated sc(prated saturation levels by home type for residenbal customers and by fuel type for

Cttt customers. Aggregated Cfti adjusted density values by customer segment (e.g.. Office,
Retail. eC.) and residential adjusted density values by home type, Income. fuel type. and dimate
zone.m

3. Adjusted survey results using the adjustment factors developed in (2), whke applying a weighting
factor lo maintain the representaliveness of each stratum developed for boih residenlial and CSI
cuslofiiefL

4. Updated the saturation and density values used for meascpe Chaacteerizatron and select global
inputs with primary data.

Figure 10. Summary of the Primary Osis Collection and Survey Analysis

I
I
I
I
I
I
I

rrhror««m
I

~rl««vv o«i«
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I
I
I
I
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I
I
I
I

s«rv«v oa I
I
IJ

In some cases. sample sizes were too smal to calculate statistically valid ac(justment factors. either due
to Incomplete customer responses for partiordar questions or some of the smaller CSI customer segments
having a limited number ol onsite visits completed. In these cases, Ihe Navigant team leveraged
secondary data sources, including EIA data. TRMs, indusby case studies, and, for the residenbal sector.

'

rravrsmo cata«i«lao mo «tram«ms I«corm aa om maraca vahm ol ma moo or ma a«moar or moocha«r oroao m«r survey
ra«pc«ca lo em lot«i map«hi«a orlhhr ~ aogmmrc

Navipaal error om aypopaooa slap vrham vora orna «lac«a«I ahaarvaaoha m canal« aoaia. «oh ~ «varshrms appsmr lo
mariachi lha mph«a«carl«am«a ol iha Ivrial crrarncahorc~ airrr Rcpirocoy
COOIS Navrpanl~, lire,
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Xcel Energy's 2016 Horne Use Study for saturation and density information. As menboned above,
Navigant used the 2015 Ughting Study to inform lhe saturation and density informabon for all reskiential
and Cdi lighting measures.

2.2.6 UpsVeam Market Actor Sun ey

tn sn effort to supplement data colleciicn efforts on measures and savings potenbsl in Xcel Energy's
Colorado territories, ths research team conducted parallel market actor sfpveys to callect quafilative data
on market trends. This secbon proviso a detailed description of lhe survey methodology, with discussion
of the findefgs presented in Seasan 5.4.

In totak the research team targeted 25 complete surveys across Xool Energy'6 Colorado temtory, with a
goal of speaking to market actors across diverse end use types and customer sectors. Navlgant received
a ist of conlscts fram Xcel Energy derived from their program contacts. Navigant used this list of contacts
to pull sn initial survey sample organized by market actor type." Table 14 shows initial targets for each
market actor type, ss wed ss completod surveys in each category. Nsvigant derived individual targets
based on their relathne representation in the sample population.

Table 1* Market Actor Survey Disposition Sfanmsry

Sector Market Actor Typo Teraof Complete

Implementer 2 2

Relldentlsl Dlstributor

Contractor

lmfdomcnter

Dhtributor

CantrSCIOr

Retailer

4 3

4 S

5

2 3

Manufacturer 3 2

TOTAl

sowce ffewpercarmfrws zofd
23 26

The research team strived to Include a diverse set of rnarkel actors from both the residential and CLI
sectors, ss well ss striving for cfiversity in custamer segment and end use served. Navlgant staff
contacted market actors by phone in May 2018 to conduct the 5-1 0 mkfute surveys, ultimately campk.ting
a total of 28 surveys.

" To dmvsop sw emmy sempf~ . Ifewpenf esofpwd e ferpu number or ommplefoe Io Sech cefepory of maker Scans 6 e.,
dolntncom. Conlmch/4, shpcwlmmers, Iehlews. Inefwfecbnwsl pnsvkfsd by xcel 6INrsy, boned on e cclbhcoh of how nwny
lesyers ONN we Imd ONS Iebeus Ismcf enpenence Indi end usm md SIO meIkec NMQsle fulorllimd corencfn who hww mueoln
mens ol eqmnee. lecfuwfcpyenc~. Io Orner e teenier bmedoI of nwsec lwkifc IOI on indMdual yIlennow, m wes es market odors
Ideneeed by xoel 6INrsy es Iop so'onfmnf ao. Oreofset vo4mek Rneby. Ifsviomc Ievlmned Ihe swnpl~ lo ensure Ihef om market
~cfcrs Iefuesemed es meior Dsfe Iecolopy 6poe.
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A full copy ol the survey can be found In Appendix D.

2.3 iitleasure Characterization

Navigant fuey characterized 178 measures across Ihe resktentlak commercial, inckltrlal, and eg cuttural
sectors, covering elecbic and natural gas fuel types. The team prioritized meastxes vnth high impact. data
avagability, and most likely to be cost~ective as tveshofds for indusion into DSMSin™.

2.3.1 Approach to hfeasure Characterfzetion

Nsviganl deeloped a comprehensive measrse fst of energy efficiency measures kkely to contnbute to
economic potential The team reviewed current Xcel Energy program otferings, previous Xcel Energy
potential studies, and potential model meastee lists from other iurisdictions to idenbfy DSM measures wilh
the highest expected economic knpact. The team supplemented the measure list using potenkal studies
from Bntish Cotwnbbt, Energy Trust of Oregon. Arkansas, Pennsylvania, and Illinois, as well as technical
restxxce manuals (TRMs).

Navigant worked vnth Xcel Energy and external stakeholders to finalize the measure kst and ensixe it
contained technologies viable Ibr future Xcel Energy program piannkig activitreL In tolal, Navtgant
reviewed 258 measures and, through discussions vnth Xoel Energy and stakeholders, moved forward
with 178 measures for analysis. Table 15 shows lhe number of measures by sector and fuel type, whse
Appendix E.1 provides the final measure list and assumptions, as well as the measures that were
screened out from the final list,

Table 15. Number ot Measures by Sector and Fuel Type

Residential

Commercial

Indusbbd

Total

Measuros

58

89

51

174

Fuel Type

Electric Only

Gas Only

Both

Total
Source rvovNxnx

Measures

119

33

28

178
ters.

2.3.2 Measure Characterfzatfon Key Parameters
The measixe cha actenzai on effort consisted of defining nearly 50 individual parameters for each of the
178 measures Induded in thia study. This secton defines the top 10 key parameters and how they impact
technical and economic potential savings estimates. Appenckx E provides the messina-level data used in
the analysis for each of the parameters discussed beloiv.

Csnccronooi onrrpepnetee
crtois Nsvlsnnr connanxx oic
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1. Measure Definition: The team used the following variaMes lo qualitafively define each
characterized measure:

o Replacement Type: Reptadng the basefine technology vwih the eificient techrxriogy can
occur in Ihree variauonsi

Q~f~gg: where Ihe model considers the basefine to be the existing
equipmenl, snd uses the energy and demand savings between tha exisbng
equipmenl and the efMent technokigy during technical potential cakulations.
RET also applies the tufi instafied cost ol tha efficient equipment during ths
acooillk screening.

e. where the model considers the base4ne to be the~psani echhnokigy optkn. and uses the energy and demand savings
between the current code option snd the efficient technology drxing technical
potential cakutafions. ROB also applies the incremental cost between the
elficient and codenxxnpliant equipment during the economic screening.Q.: where the model conskkxs the baseline to bs the least
cosL codenxxnplont opbon. and uses the energy snd demand savings between
this speciTic cixrent code option snd the efficient technology during technicrd
potential cakutations. NEW ako appfies the incremental cost between the
effkkutt and codenxxnpkant equipment during the economk screening.

o Baseline Definition: Oescnbes ths basefine technology.

o DSfif Deffnidorx Describes the eflicient technology set to repbrce the basefine
techrxriogy.

o Vnit Basis: The normalizing unit I'or energy, demand. cost. and density estimates.

2. Regional, Sector, and Endome Mapping: The team mapped each meastxe to Ihe appropriate
customer segments. sectors. fuel types, and cfimate zones across Xcel Energy's service territory.
Nsviganl characterized weather dependent measures into three carnste zones to account for
changes in dimate Ihat enpatx energy savings.

3. Annual Energy Consumption: The annual energy consumpfion in kfiowatt~ (kWh) or
theone for each of the base and energymfficient lechnologies.

rk Coincidont Etectric Demand: The peak coiicident demand in kikwatls (kW) for each of the
base and energy-efficient technologies,

fn Fuel Type Applicability Multipliers: Defines Ihe percentage of stock that is applicable lo a
measure. given a specified heating and coofing configurafion. For example, for a given customer
segment, stock for the measure might be split 60 percent for gas hest, electric cool buddxtgS
versus 40 percent electric heat, electric cool buildings.

L Measure Lifetime: The lifetime in years for the base and energy-efficient technokgies. The base
and efficienl kietime orey differ in instances where tha two cases represent inherendy different
technologies, such ss sght~ diodes (LEDs) or compact huorescent lamp (cFL) bulbs
oompared to a baseline incandescent bulb.

nohrronow ond p oinooovy
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7. InCrOmental COSta: The InCremental COSt betWeen the aaaianed baSeline and effrztent
technology, using the following variables:

o Bass Costs: The cost of the base equipment, including both material and labor costs

o EE Costs: The cost ol the energywffident equipmenl

8. Technology Dens/ties: This study defines 'densdy ss the penetrafion or saturation ol Ihe
basefne snd efficient echhnotogles across Xcel Energy's temtory. For reskfentiak these
ssturabons ere on a per home basis, tor commercial they are per 1.000 square feet of bui)ding
space, and for industrbd they are based on energy consumption.'a

o Base Initial Saturation: The saturation of lhe bay»in» equipment in s temtory for a
given custoiyier segirient

o EE Initial Sstursctonr The sabssiicn of Ihe efficien equipment in a temtory for a given
customer segment

o Total fifsximum Density. The total number of boih the baseline and effictent units m s
territory lor a given~

9. Technology Applicability: The percentage of lhe base technrdogy that Can be reasonably snd
practically replaced with Ihe specrfied elficient technology. For instance, occupancy sensors sre
only practical for certain interior lighting fixtures (sn sppfrcebitrty less Ihsn 1.0), while sfi existing
incandescent exit signs csn be replaced with efficient LED signs (an applicability of 1.0).

10. Competition Group: The team combined efficient measures competing for the same baseline
technology density into s single oonqretdion group Io avid the dou~ing of savings.
(Section 3.1.3 provides further explanation on comp»titan groups.)

2.3.3 fifessure Characterization Aiyproaches snd Sources
This secbon provides approaches and srxsces for the main measure characterizsbon variables.

Industry prscfice in developing market chsracterizstions for DSM assessments is to utilize utility-speofic
primary data, baseline analyses. and studies where possible. Where such information was not available,
comparable deut wss utikzed from utilibes located in neighboring states or olher secondary sources, such
ss EIA and Database for Energy Efficient Resources (DEER).

222 I Energy and Demand Savings

Nsvtgant took three general~p approaches to analyzing measure energy and demand savings:

1. program Evaluation Dale: Nsviganl used measure specific program evsluabon data from Xcel
Energy to inform energy savings for the ma)»ray ol measures.

2. TRM Standard Algorllhme: Nsviganl used TRM standard slgonthms for unit energy savings snd
demand savings cahulstions for measures without program data.

3. Engineering Analysts: Nsvigsnt used appropriate engineering algonthms to calculate energy
savings for any measures not included h Xcel Energy programs or available TRhls.

a Navisaal aawaad daiwty aasaalaa sara sw raatdaaaat aadaaa aanay IREUst, aaaavacm aadaraa raavay tcsusk xror
Et»ray tvr»ram data. ard elhi ratalad aoaandary ray»arras.
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23.3& Incremental Costs

Nsvigant robed primarily on Xcol Energy-provided program data snd TRM dots for incremental cost dais.
Navigant conducted secondary research and used other publldy evadable cost data sources, such as the
DEER and ENERGY STAR for all other cost data

23.3.3 BuHdlng Stock ond Densiffeo

The Residengal 2018 Home Use Study, the 2015 Ughbng Audit Dots, and the primary dots collection
effort by Navlgant and TetraTech pmvided meaawe density and aaturabon dais for residential and CILI

measures. In the evenl that no measure informaoon was obtained from the above listed sources,
Nsvigant leveraged oNer juriadicoon TRMs snd previously conducted potenbal studies. The Home Use
Study also provkhrd information on fuel types and equipment shares by tuel type, where primary dots wss
not evadable. Secbon 2.2.5 discusses the uae of primary versus secondary data for density and
saturation inputs in more detaiL

2.3A Codes ond Sfsndanfo Adjuofmenfo

Thia Study incorporates the codes and standards changes that are currendy planned for Ihe study period
and documented through the U.S. Department of Energy (DOE)'e for standard changes and the 2015
International Energy Conservation Code (IECC) for code changes, Navigsnt also incorporated Xcel
Energy stakeholder feedback on when lo use an IECC basekne rather thon o DOE boaeone for specific
measures.

As future codes and standards take effecL the energy savings from existdrg measwes impacted by these
codes snd standards diminlaheL Noviganl accounls for Ihe impad of codes ond standards by baseline
energy snd cost rmdtiplrars, presented in Appendix E.2. which reduce Ihe baseline equipmerd
consumption starting from Ihe year a partkxdar code or standard lakes effecL The baseline coat of sn
efhdent measwe impacted by codes and ruondords wdl often kvcrease upon implemerdo&n of the code.
Savings potenffsi presented in the model results inckrdes savings potential from codes and standards,
snd meosundevsl results show their contribution to overall potential.

The DOE Technical Support Documents (TSD)» contains in ormstion on energy and ooet Impact of each
oppoance standard. Engineering analysis Is evadable in Chapter 5 of the TSO, energy use analysis is
availabla in Chapter 7, and cost empact is avsilotde in Chapter 8. Navigant sourced the codes and
standards multipliers from Ihe DDE's analysis andror sssumpbona. Technologiea that ww be afforde by
loreaeesble standards Indude general derv»e twnps. air soun» heot pumps, snd packaged terminal air
oonddioners, with the complete kst evadable in Appendix E.2.

" Sieederd rdvresee Oeeuden» ie dde eeelreie texe ee OOE iecrvde leeee dered et
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2.2.5 Approach for Dual Fuel Afeasures

This seceon describes Navigsnys methodology for addressing measwes thai can provide both elechric
and natural gas energy savkrgs, induding programmable thermostats, issldabon, and Home Energy
Reports. Xcel Energy has some customers Io which 8 provkies both gas and etectric service, some to
whidr it provides eleciric only service, snd some to which it provides gas only senrice. To best capture the
variable savings that some measwes will have across Ihsse different types of customers. Navigant
charscterized measures that have both gss and electric savings rkfferently dependhng on the utlity
senrice type snd heating fuel characteris5cs of the customer. Thh alhwed both gas and electric savings
potenbal, cost effectiveness, and incentives lo be captured wilhout the risk of double taunting.

The approach for dual fuel measures Is descnbed In more detail here;

~ Navigsnt modeled the majonty of dual tuel savings measures separately for each customer
heating fuel type, utility service type, and climate zone. This resuked in s unique characterizadon
for each utkty service type combination in each dimaie zone. based on the folowing:

o Ubkty service types induded Gas Only. Bectric Only, and Both. Customers wiN Gas
Only or Bsctric Only have another utility, other Ihan Xcel Energy. dekver the~nary fust.

o Fuel share spls» allowed Navigant to alkrcate HVAC load between customer types: Gas
Heat. Bsctric Cool; Gas Hea4 No Cook Bectric Heat. Electric Cool; and Eisctric Heat No
Cool.

o Singlevneaswe characterization ensures that costwffecthreness tests capture gas snd
electric savings in a strrught-forward manner.

~ For several measures, such ss whde horne or whole building new constructs measures,
savings were bed directly lo the sales/consumption for a given cuslomer segmenL Because the
savings were tied drrectiy lo erther gas or efectric sales. the savings were converted to a singkr
primary fwl for each customer type, such Ihst the entire stream of savings coukf be captured by
the cost efferziveness test.

~srxr~
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3. TECHNICAL POTENTIAL FORECAST

This secbon describes Navigant's approach to cakulating technical potenbal and presents the results for
Xcel Energy's Cokrado servke lerritory.

3.1 Approach to Est)mating Technical Potential

Thia Study dsrrnee tezhniCal petentiat aS Ihe tclal energy SaVinge aurufabte aeeurning that all inetaled
measures csn immedtslery be replaced with the efficient'essurertectrnology—wherever~
fea~egardless of the cost, market acceptance, or whether a measure has failed and must be
replaced.

Naviganl used its stat~Weert DSMSim w model to estxnate the tschnkal potential for demand side
resources in Xcel Ensrgfs Colorado service teritory. DSMSim ™ is a bottom-up tschnotogyMrffueian snd
stockdracking model implemented uskig a System Dynamics framework."

Nsviganl's modekng approach considers an enegy-eflident measure lo be any change made to s
building, piece of equipmenl. process. or behaviour that caN save energy. The savings can be deitned
in nrxnerous ways. depending on whkh method is most appropriate for s given meeerxe. Meserxes like
residenbal water heaters are best characterized as some fixed amounl of savings per water hooter,
savings for measures like commercial building controls snd automsbon systems are typically
characterized as a percentage of customer segment consumption; and measures kke industrial venbiation
hest recovery are characterized as a percentage of ~se consumpton. The DSMSimen model can
appropriately handle savings charscterizations for sll three methods,

Navtgant assumes that the baseline lor the technksl potential of a given measure in a given year is ths
baseline applicable in \hat year after sd)usbng for code and standard changes. As an example, Ihe
bsseine in the technical potential for general eenrics lighdng changes from an incandescent lo a compact
fluorescent (CFL) in 2020 when ths federal standard changes.

The cskutstion of technical potential in this study ddfers depending on the assumed measure
replacement type Technical potential is cskulated on a per~stre basis and inckrdes estimates of
savings per uniL measure density (e.g., quantity ol measures psr homo) and total buikling stock in each
servke torritoiy. The study~ for Ilxee replacement types, where potenbal from retrofit and
rept~n4tumout meaerxes are cskulated ddferendy from potenbat for new measures. The formulae
used to cakulste technical potential by replacement type are shown bekw.

o See Slerrnen, Jtrrrn D. Bu cirrose Oneerrves srereree rxrarntr end redeems sire zueerrer artrdd, Inner cGnnuees zoos rer
deice on Srelern Dneeiuor odeerira. AIIO eee n ior e hOMrnter oeevvlere.
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2.1.1 New Construction fyfeasures

The cost ol implementing new construcbon (NEW) measures isi~ to the cost of a besefine (and
less efficient) measure. However, new construcfion technical potenlial is driven by equipment instalations
in new burTrfing slock rather than by equipment in existing buikying stock.aa New budding stock is added lo
keep up with forecast growth in total building stock and to replace exisbng stock that ls demofished each
year. Demobshed (sometimes cased replacement) stock is calculated as a percentage of existing stock in
each year. and this study uses s demolidon rate of 0.5 percent per year lor residenfial and commercial
slock and 0 percent lor indusbial stock, New building stock Bhe sum of growN in lxslding stock and
replacement of demolished stock) determb»s the krcremental annrxrt adddion to technical potential,
widen is then added to totals from prevkxrs years to cakulate the lotal potential in any given year. The
equations used to cahulate technical potential for new construction measures are provided bekrw.

Equsgon 1. Annual Incremental NEW Technical Potential (AITP)

AITPvcah v New Busdingsmaa (e.g., buildingspyeaiaa) x Messwe Densky (e.g., wkfgsts/building) x
Savtngsmm (e.g„Whymldgeg x Technical Suitability (dimensicmless)

Equation 2. Total NEW Technical Potential (TTP)

TTP m EvxxrrazslsylfTPrxxxrrxxsysys

2.1.2 Refrofff and Refylac~-Burnout Measures

Retrold (RET) measures, commonly refened lo as advancemenl or early-retirement measures. are
replacements of exisdng equipmenl before the equipment fails. Retrofit measures csn also be efficient
processes lhat sre nol currently in place and that are not required for operational purposes. Retrofd
measures incur Ihe ful cost of implements ion rather than Incremental costs to some other baseline
technology or process because the customer could choose not to replace the measure snd woukl
therefore incur no costs. In contrasL ~rhburnout (ROB) measures, sometimes referred to as lost-
oppotu 'ty measures, are repbacements of existing equipment that have faikd snd must be replaced, or
Ney are existing processes that must be renewed. Because the fafiure of the existing measure requires a
capital twesbnent by the customer, the cost of Implementing replscmorhbuinout measures is always
incremental to the cost of a basebne (and less efficien) measure.

Retrofit snd repla~nout measures have s different meaning lor echhnkxtf potential compared wiN
new construcUon measures. In any given year, we use the entire buikfing stock for Ne cskuhtkyn of
technical potentiaL& This method does nol fimit the catcadated techrdcal potential to any pre-assumed
rate of adopbon of retrofit measures. Exisdng building stock is reduced each year by the quanbty of
demolished builddrg stock in Nat year and does nol Indude new building stock that N added Nroughcut
the simulation. For rekofit and r~rhbumout measures. annual potential is equal lo total potenfisL

ia In some caaaa, cuaaamarmssamatsavar aad hvabaavm~ms used sa rvamrs ky bvsdao crack. yhare~ risviaa ms Iiaaaad iraa bvsdne alack h smt Ihay ma avtdact ra damatsah ialaa aad arackarsduas dyhmasah
m Uaxa hr hm bvrtdne arses ahd mssaum danaxma smy vmy by masrura shd cvaiamar adamant ie.s.. t ANN aqvmv maaam af
bvahas armed, mahbar or Maaaaaaal haahaa. Cvatamararaamaat~, aaa.g

tll amha caaeh cvasxhardaembmdavat sad aadalabtaval canauisbarvaahia ms isad sa saxaaa rar baikllas aaacrc yhaaar
caiahaarsmlaahm rismas aia tmmad uta bvildals abaca Iil that slay ars avtsact Ia damcshcm lmaa mxl arackdmcams dyhamxa,
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thus offering an insfanfaneous view of lechnical potetiaL The equation used to cakubrte technical
polsntial for retro5 snd reptaconsn-burnout measures ls provided below.

Equation 3. Annual/Total RETIROB Technical Savings Potential

Total Potenbal ~ Existing Btofdrng Stockwnn (e.g., buddingsts) X Meastde Density (e.g.. wtdgtas/building)
X Saoingerrnn (e.g.. kWhlWkfget} X TeehniCd Suitabikty (ddnenelanleee)

3.1.3 Comps(If(on Groups

Navigant's modeling approach recognizes that some e5cient lechnologies wig compete against each
other in the calculation of potenbaL The study defines competdion as an efficient measure competing for
the same krstallatkin as another e5cient measrde. For instance, a consumer hss Ihe chobe to install a
CF L or a LED lamp in a single socket, but not both. These effident technologies compete for the same
instagallon.

General characteristics of competing technrdogies used to define compeb5on groups In this study Indude
the following:

~ Competsrg e5cisnt technologies share the same baseline technrdogy characteristics. Inrduding
baseline tchrnrdogy densities, costs. and consumplion

~ The total (baseline plus e5cient) measrde densities of competing efficient technologies sre the
same

~ Installatkrn of oompebng technokrgies is mutusgy exclusive B.e., Inslaang cne predfudes
Instagation of Ihe olhers for that application)

~ Competing technologies share the same replacement type (RET, ROB, or NEW)

To address the ovedapping nature of measures within a competrson group, Navtgant's analysis only
selects one measrde per compebbon gnwp to srdude in the surnmslron of technical potenbal across
measures (e.g., at the e~se. customer segment, sector. senrice tenitory, or lotal leve9 The measure
vnth the largest energy savkrgs potential in a given competibon group is used for~ng total
technical potential of that competdkvr gnwp. This approach ensures that the aggregated techniCSI
polsntial does not doubkscrwnt savings. However, the model stig osculated the technical potential for
each individual measure outside of lhe summations.

e unos tor tnrrdins store ond moosoro dsnooes msr vary sr measure snd rsoronnv snynonr (ed„1,000 seooie movns or
tnskllns snore, nvlllsof or snnonf4$I rnxnok cnskxnerdesmrrscrroum~ ore.l.
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3.2 Technical Potential Results

This sedion prtwldes the technkal savings potential cakulated through DSMSm'" al varying levels of

aggregation. ResuNs are shown by sector, customer segment, and highest-impact measures,

3.2.1 Results by Sector

Figure 11, Figure 12. and Figure 13 show Ihe total technkal savinys potenbal spat by seder for electric
energy. eiedrh demand, and gasr~, whSe Appendix G pnwides the associated data. The
allacadon ot echnical potential among sectors is oamparsbla with the allocation of forecasted sales
among sectors, vnlh residential and cornmerdal sectors oonlributing the greatest eledric technical

bme due
potential and esdelial contributhg the greatest gas technical polenliaL Technical pol ndale grows over

around 2019
to new stock adtbdons to the territory, The drap h resldenbal technicd pol tialbeg's

due to changes h the federal standanls far general service ~~~w, ss csscu sed
en inning

Secbcn 5.3.4. The decree
service ~~~nr, ss discussed more in

sed growth rate in the commercial sector st the same bme also st la ——

gensr I servios Nyhbny standard changes. specrficaNy. Ihe potential assodated with screw4n
erne rgety

LEDs snd CFLs is decreased Ngrvacandy after the implementation of Ihe standard. Compariny dedric
energy with ehdric demand, it is dear that tedrnical residential demand savings i uch highs

rgy vi gs relative to the commercial sector. This is in large part due lo non~mic measures
such as Ihe CAC Re~ which do not pass the mTRC test and have high demand savings
potentiaL As previously noted, sN savings reported in this study are net, meaning Ihal the dred of
possible free ridership is induded in the reported savings.

Figure 11. Electric Technical Savings Potential by Sector (GWhryesr)
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Figure 12. Electric Demand Technical Potential by Sector (NIWj
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Figure 13, Gss Technical Savings Potential by Sector (1 00k Dthfyear)
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Figure 14, Figwe 15, and Rgure 16 show ths electnc snd gas tecnical savings potential for all seckxs
as s perosntage of that sector's total forecasted ocnsumption, and Apperxkx G provides the associated
data. The percentages re8ect s weighted average savings among measures applicable to existing
txplding clock and new buading stock conskucted during Ihe study period. As such, Ihe downward-tdoping
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residential electric sector indicales that etectdc savings opportuni5es-on a percentage of consumption
basis—are larger In existing construction Ihan new consbucthn. This perspective shows that the
residential sector has the greatest technical potential as a percentage of sales for both elecbic and gas,
Additionaly, the ccmmerdal sector's electnc savings as a percentage of sales stays roughly the same for
over Nme due to the changung mix of new and existing building stock, even Itough Ihe technical poiential
grows in absokrte terms.

Figure 14. Gastric Technical Savings Potential by Sector as a Percent of Sector Constanption (%)
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Figure 16. Etectrtc Demand Technical Potendal by Sector as a Percent of Total Sales (%)
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Figure 16. Gas Technical Sayings Potential by Sector as a Percent of Sector Consumption (%)
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34.2 Results by Customer Segment

The elactrlc energy, etedrrc demand. and gas technical potentials shown in Figwe 17, Rgure 18, and
Figwe 19, respectively, are broken out for each of the customer segments. and Appendix G provides the
assodated data. These figures highbght the large savings potenbal of the residanbal single-family home
customer segment rclaove lo other customer bagmen!s. Tha growth in potential lor the single-family home
segmenl is the largest contnbutor to the increase in techracal savings potenbaL On the convnaxdal side,
while technksl savings is more evenly spbl. the office and retail segments stand out as large
opootunaies, driven by LEDs, and efMent building new construcbork

Ftgure 17. Electric Technical Savings Potential by Customer Segment (GWhlyear)
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Figure 18. Electrtc Demand Technical Potendal by Customer Segment tMW)
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Figure 15. Gas Technical Savings potonlial by Customor Segment l100k Dthlyoart
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3.2.3 Results by Measure

The measure-level savings potential shown h Figure 20, FQure 21, snd Figure 22 is atter adjustments
made due to competition groups. This is consistent with the aggregate results shown above. However. il

should be noted that for the achievable plenlial scenarios, measures gah market share relative lo lheir
economic charsctodsbcs rather than their savings potential alone, Ihus measures will be induded h the
achevsbe potonaat forecast that are not shown in this secdon.

These figures present the top forty measures ranked by their technical savings potential h 2025.
Wherever s group ol measures were skrutar h nature, Navlgant consoadated their potendal into a
representative massive name to produce s more succhct view st the measure level. For example, tho
energy management potential in tho 5gure represents the tecnical savings potential for industrial energy
management and cornnendal energy management, which encompass energy savings opportunities
unntus to each sector.

When codcnchange measures bocome appficable. 5urf steal savings poten5al from other related

nsrrnnrW nnd nrnrnrey
Crrci a Nnnannr~ inn.
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meascaes that may display significant savings in absence of the code. In this way, the sum of the Iotal
savings polenlial between the code and the related energyw%cient measure is the earns before and alter
a code takes elfecL This ensures there is no double counting of savings from codes snd lhe energy
efficient measures impacted by \he cods.

The top five measures for electdc energy technical potential come from lighting. whole building. space
heating, snd space cooling end uses Measures such ss new construction (25 percent) in the commercial
sector are not show in this graph, as they have kpsyer potential than another measure in the same
conpeblion group (new oonstncbon (40~. Rnd as detailed above. Iedynlcal potential ssscanes
that the each Installadon Is ccanpisied wrih the measure wslh the highest technical potential. Several
measures, such ss reidenbal LEDs, that have the highest technical pcteralal are out competed in Ihe
achievable potential scenario due to lowef cost effecbveness from s consumeds perspective.

es

se

Figure 20. Top 40 Measures for Electric Technical Savings Potential In 2020 (GWNyear)
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Figure 21. Top 40 Measures for Electric Technical Demand Potendal In 2025 (MWj
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Figure 22. Top 40 Measures for Gas Technical Savings Potential ln 2025 (100k Othfyear)
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4. ECONOMIC POTENTIAL FORECAST

This section describes the economic savings potential, which ls potential that meets a prescribed level of
cost effectiveness, available in Xcel Energy's Colorado service territory. The section begins by explairdng
Navtganrs approach lo calctdating econonuc potonLOI. Il then presents the results for economic potential.

4.1 Approach to Estimating Economic Potential

Economic potondal is a subsol of technical potential, using the same assumptions regarding immediate
replacement as in lechnicsl potential, but indtxfing only those measures that have passed the benefit-
cost test chosen for meastne screening (in this case the modifie Total Resource Cost (mTRC) test.ts per
Xcel Energy's guidance). The mTRC ratio for each measure Is csfixttsted each year snd compared
against the measurt&evel mTRC ralio screening threshrdd of 1.0. A meastdo with an mTRC ratio greater
than or equal lo 1.0 is a measure that provides monetary benefits greater than or equal to its costs. If a
measure's mTRC meets or exceeds gte threshold, a Is included in the economic polentiab

The rnTRC test is a cost4snefit metric that measures the net benefits of energy effidency measures from
conbined stafieholdor vewpoett of ths uttfity (or program sdmrestrator) and tho customers. The model
calculates the mTRC benefit-cost ratio using the fofiowing equation:

Equation 4. fihtnofitCost Ratio for Modified Total Resource Cost Test

PV (Avefdhd Costs + Oark Sevintrk)
mrfrC =

pv(rkkftnefegy cesr + ttdmtn cesrd)

Where:

Pv() is the present value ctdculation that discounts cost streams over fime;

Avotfed Casts are the monetary benefits resuifing from gas snd electric savings (e.g..
avoided costs of infrastructure investments, avoided commodity costs due to gas
ancyor elecbic energy conserved by etficisnt measures), and noivenergy benefits
(NEBs), quantifntd through an adder on the avoided costs;

Of(M Savings are the non-energy benefits such as operation and maintenance coal
savntgs:

~ r~Cast is the incremental equipment cost lo the cuslomen

Adirtrn Costs a(a glo admirestrabvo ccats Incttrrod by tho ufifity cr program
administrator.

w The terre teel it oe tees es s» Ttc lmt Ie cesxedo, wnh se eetereeh sist the swvded coats vxsxte e txvtwewsv hwwdte
eddw, veen tatters ter low eeeme wxl eeetaw seems vtttwmee.
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Navigant calculated mTRC rsbos for each measure based on Ihe present value of benefits snd costs (as
defined above) over each measure's Irfe.sr Appendix E.2 pnwides infannaiban on measure-specrlk cost
inputs,

As agreed upon wilh Xcel Energy, Navigant applied net-tcsgross (NTG) factors to savings at the measure
level throughout, accounting fOr free kfeerethp and making the results piesented in this study npf rather
than gross savings.se

Although the mTRC equation indudes administrative costs. the study does not consider these costs
during the measuredevel economic screening process because an Indivklual measure's cost
efiecbveness on the margin's the primary focus. Nsvigant also exduded meassxedevel anmasistratlve
costs trom this analysis because Nose costs are largely driven by program design, which br outside of the
scope of this evalualan, Program snd portfafia admnstrstive costs, estimated from Xcel Energy's histork
administrative coats, were induded In program and portfafo budgets lo provide a more accurate picture of
expeded total ponfobo spending. These administrabve spending levels were held oonslanl over bme and
across al scenarios.

Slmdar lo technkal potential, only one economk measure (mewsing Ihal ils mTRC rabo meets the
Ihreshold) from each ompebtion group is induded In the summabon of eoanomic potenbaf across
measures (e.g.. at the enthuse category, customer segmenl. sedor, servke temtory or pcxtfolio level), If a
compeblon group is compound of more than one meassxe that passes the mTRC tesL then the economk
measure bsat provides the greatest savings potential is induded in the ssenmatkn of economic potentiaL
This approach ensures that doubk counting ls nat present In the repOrted econamk potential, though
economic potential for each individual measure is ski cakutated and reported outside of the summation.

4.2 Economic Potential Results

This sedian provides OSMSim w results pertaining to electric and natural gas economic savings potential
at ddferent fonna of aggregation Results are shown by sector, cusbxner segrnenL snd highest.impact
measures.

4.2.1 Results by Sector

Fiyure 23, Figure 24. and Flgsxe 25 show econOmk electric energy, electric demand. snd yas savings
potential across al sectors. respectively. The data used to generate these figures are in Apperxbx G. On
average arxoss the study period, 79 percent of electric energy savings. 63 percent of decbic demand
savings, snd 54 percent of gas energy savksys potential pass the economic screening process. In
contrast to technical ptential, the residential ecanomk potenbal is less than the commercial economic
potenbal. This is due to the larger impact of federal lighting standards on the residential sector, as wsl as
a larysr number of measures swih high technical potential, such as cenbal sir canddioner replacements,
and heat pump dryers, faikng the mTRC screen, Boih carnmerdal and residenbsl economic potential
show a marked increase in 2024 due Io the large projected sfhke In the sedor gas salsa in this period,

«ss«nsens used discovie isles or ikrs p«c«s lor ehxsnc cess «xl~msssssss end sss p«cent hx see only mess«e&
NIvls«d vsed sire vssnss Ilcnll xces Ell«ss plotssm dlell, wsem svsesseE. vsh«s this &Ice sms lloi evsalhrs. Ielasllt Used ~
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which is passed through to the available stock. 8ecause this stock comes online as new growth, this is
captured primanty in new conslruction measures.

Figure 2L Elocute Energy Economy Potential by Sector tGWhtyeart
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Figure 24. Electric Demand Economic Potential by Sector (MWj
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Figure 25, Gss Energy Economic Potendal by Sector t100k Othlyesrt
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Other bumps in select years of the economic potential, particutariy visible for electric energy snd etectric
demand. occur whenever one or more measures cross the costwffectiveness threshold in one or more
customer segments. Marginally econonuc measures having mTRc ratios slighlly less than 1.0 al the
beginning of the study period can become ecoomically feasible as avoided costs-which escalate at a
faster rate than equipment and operation and mantenance costs-increase throughout ihe study the
perkxt. For example, in the Indusirisl sector, Ihe bump up In 2020 is caused by air compressor VFOo
screening for Ihe firol time. A small increase in commercial polenlial ocrxas in 2019 when vending
macle occupancy sensors become cost effective. In the residential sector, two marginal meaocdes
become cost effecdve during Ihe kxecsst period: water healer jackets in 201 9 and central high efficiency
boilers in 2024.

Techracal and economic energy potential are slrnaar kt the induskial sector because the measures
induded in Ihe study are selected on Ihe premise Ihat they are currently or could beoome reasonably
aitracdve to industrial customers and have some lkekhced of adoption given a wide range of market
environments. Considering many industrial customers purchase electricity and gss st rates lower than
other customers, market experience has shown industrial customers require measures to be more
economic than residendal snd commercial cuokxners do. Thus, 0» measures deemed reasonably
attractive to industrial customers tend to fair very wel in an mTRC ratio using the utdity's avoided costs,
which are often higher than industrial relail rates.

cooodonoor and plcanoraiy
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Figure 2S. Figure 27, and Figure 28 stow the economiC etettrto energy. eteotrtC demand, snd gas savings
potential ss s percentage of consumption or demarxk re peci'vely, with associated data presented in
Appendix G. The most noteworthy trend in economa potential es a percent cf sales is that, kke technical
potential as e percent of sales. II is 8at or gradually decreasing over line. This occurs as the growth m
consurnpbon oulpaces the growth of potential There are some exceptions lo this pattern, such as
commercial electric demand potential, where there relative contributrcn of new construcbon meastaes is
grsaler and conbtbutes to a general upward trend.

Figure 26. Electric Energy Economic Potential by Sector ss a Percent of Total Sales (%)
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Figure 27. Electric Demand Economic Potential by Sector as a Percent of Total Sales (%)
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Figure 28. Gas Energy Economic Potential by Sector as a Porconl of Total Solos t%)
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4.2.2 Results by Customer Segment

Figure 29, Figure 30, and Figure 31 depict the economic electric energy, electric demand, end gss
savings potential for all customer segments, snd Appendix G provides Ihe corresponding data values.
Depending on the ctetomer segment, between 68 percent and 77 percent of the technical elecbic energy
potenbal passes the economic screening threshold within the residential sector. The greatest reducbon
from techricat potenbal appeared in singla4amfy homes. while the smallest reducbon occurs in multi-
famay tow income tomas, For ths commercial customer segments, the percentage of technical efectriC
energy potenbst that passes the economic screen ranges from 83 percent to 99 percent, Ofttces see the
greatest loss from norHrconomic potential, while the street lighbng segment is the most resbenL
Industrial measures pass the economic screen for the most parL The segment that saw the greatest
tosses was spectaky manufacturing, whkh saw a reductkrn in potential of just over 2 percent from
technical to economic.

In general, the mix of economic energy savings from various customer segments within a given sector is
similar between economic and technical potential. Single.family homes have the highest occurrence of
economic savings, and they provide the largest share of economio Sawnga pOtential within the residential
sector. The mix of economic potential from the commeraal and industrial segments does not change
appreciably relative to the technical potentiaL
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Figure 2$. Electric Energy Economic Potential by Customer Segment (GWhryear)
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Figure 30. Etectrtc Demand Economic Potential by Customer Segment (MW1
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Rgure 31. Gas Energy Economic Potenbal by Customer Segment (took Dthfyear)
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4.2.3 Results by Measure

The measure4evel economic electric energy. electric demand, and gas savings potential shown h
Figure 32. Figure 33. and Figure 34 sre prior to adtustments made to compehion groups as detailed In

Secbon 3.1.3. These frgises highaght the economic potential from the top 40 highest-impact measures.
when compared wiN eleceic energy technical potenbal. both the fourth measise (central air condiboner
replacemenl) and the eighth measure (heat pump dryer) screen out ss norvcoN effsc5ve. The residential
smart thermostat drops from ninN lo seventeenth. With respect to electric demand potenlisl, commerchl
LEDs rise from the seventh to the fourth posibon due lo mulbple resideraial measures failing to screen,

For gas~ potenbsl. Ne second measure h technical potentiaL gas tankless water heaters,
screens out ss non~st effecbve. Residenbal wall insulation drops from the fifN lo the thirty-second
position. High efficiency boiler replacements rise lo the hurth from the ninth position overalL

nonlrnnsss snrr plnpneray
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Figure 32. Top 40 Meaeuree for Electric Energy Economic Potential In 202S (GWhlyeer)
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Figure $3. Top 40 SEeesuree far Bectdc Demand Econemic Potendet in 2025 (ENN)
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Figure 34. Top 40 Measures for Gas Energy Economic Potential In 2025 (100k Dthlyear)

0.0 10.0 20.0 M.O 40.0 50.0 60.0 lb.0 80.0

Gas Furnace Reptaasmem
Res j Law Row Showerheads

Res I Energy Star Home
High Efikdency BoderReplacement

Res j Duct Insulabon
Res j Smart Thermostat

Res ) Water Healer Jacket
Com ) Energy Management System

Res j Bathroom Faucel Aerator
Res ) Home Energy Reports

Industrial Heat Recovery&as
Com ) Gas Steam Cooker

Com ) Wall Insutsbon (Smag Business)
Com I ceder- SHW

Res ) Energy Efgcient Building
Com( Gas Ovens

J
Com I Instantaneous Water Heater

COM I Gas Condensing Boiler
Res j Kitchen Faucet Aerator

Res ) Water Heater Temp Setback
Com ) Ceding/Roof Insulation (Small..r

a Com ) Gas Fryer
COM j Gas Boaer - Mid Efficiency

Com ) New Construction
Res j Nan-Candensing Gss Water Heater

Hol Water Boiler T~p
High EflicNency Ovens $ 0cyers

venblalion oplimizalian Gas
Speed Doors Gas

Res ) Wsatherstnpping
Steam Trap Replacement

Res j Waa Insulation
Condensing BoNer 'om

) Low.Row Pre&ines Spay Valves..'es

( Central High Eff Boiler Replace
Process Boiler Load Control

Furnace Covers Gas
Efficient Process Dehumkfification Gss

Hot Water Temperature Reset
Com j ENERGY STAR Commercial .

aawon. Vcrneoni tars

Figure 35, Figure 35. and Figure 37 provide a supply curve of savings potenbat versus levelized cost of
savings for ag measures considered in lhe study. To show the most n levant measures and improve
readabgity, Ihese craves have been truncated somewhal to show only those measures vnth a Isve4zsd
cool below s certain threshokl—lhe fuN curve vvautd extend beyond ibis to measures with mare costly
savings. For elecbic energy, the vast majority af savings occurs et s levelized cost between $0.001 and
$0.05rkwh. The majority of electrtc demand savings occurs at a levelized cost behvsen $10 and
3 I 50rkw. For gas savings, most economic potential occurs sl s levelized cost between $0.05 and
$0.5rDth.
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Figure 36. Electr(c Energy Economic Potential LCDE Supply Curve in 2028
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Figure 36L Electric Demand Economic Potential LCOE Supply Curve ln 2028
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Rgure 37. Ges Energy Economic Potential LCOE SuPply Conte tn 2020
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5. ACHIEVABLE POTENTIAL FORECAST

This secdon canians details of the achievable potential analysis conducted by NaviganL Il is I npartant to
note that any forecast of DSM potential vali always knply a certain degree of uncertainty. To fogy

represent the variafian af palatial that refiects the range of unaeiiainty, we modeled various scenarioL a
Reference scenario ti,e., that best refiects the presumed irdd-point af the uncertainty), a Max Ublity
Benefits scenario. a Low Ulildy Benefits scenario. and an Alemative Ughting scenario. Results from each
scenario will be reported in this chapter.

Secfion 5.1 descnbes the approach to esbmatxig achievable potential, indudrng discussion of the various
Incenfive appmaches that were tested. the ddferent scenarios, and finally the model calibrafion steps.
Next, Secfian 5.2 provides achievable electric and gas savings esbmates by sector, customer segment,
end uae. snd measures far the Reference Scenario, as well as the associate supply curves and
budgetL Secdan 5.3 follows with details of the esbmated savings and associated budgets for lhe three
other scenarias: Max Ulildy Benefits, Low U5Trty Benefits, and Alternative Ughhng. Secbon 5.d
aummarizea the upstream market actor surveys. Finally, Sectian 5.5 reports on the reauhs of the
benchmaming analysis.

5.1 Approach to Estlmatlng Achievable Potential

This secbon provides a high-level stxnmary of the approach to calculating schievatde potenfiat. which is
fundamentally more complex than calculation of techncal or economic potentiaL The adoption of DSM
measures can be broken down inlo calculation of Ihe equikbrium market share snd cakutafian of the
dynamic approach lo equilibriwn market share.

$.1.1 Calculation ol "Eqtrf librium" hfarksf Share

The equilibrium market share can be thaught of as the percenlage of indNkkrals choosing to purchase a
technology prorrided those individuals are fully aware of the technology and Its relative merits (e.g„ the
energy- and coal-saving features af the technology). Far DSM measures, a key ddferendsting factor
between the base technokigy and the efficient~ is the energy snd cost savings eaaaclsted with
the efficient technology. of course, Ihat addrdonsl effidency olten comes at a premium in initial cost In
preVIOue patenfitd Siutfiea Canduated by NaVIgant, equrkbrium market Share IS thue ultan Caiaulated aS S
function of the payback time ol the eificient techixdogy relative ta the inegirient tachixdogy. Vtlhfie such
appoaches cerlainly have fimitations. they are nonetheless direcbonally reasonable and sanpie enough
to permit es5malion of niarkel share foi lhe dosens or even hundreds of technologies that are often
considered ln poienfial studies.

In die Xcel Energy Potenbal Study, Navigant used equifitrrium payback acceptance curves that were
developed using primary research conducted by Nsvtgsnt in the US Mkhruast m 2012.». To develop
these curves. Navigant refied an surveys of 400 residendal, 400 commercial, snd 150 indusuial
customers. These surveys presented decision makers with ntaneraus 'choices behaeen technolag'ws

s A dalasrd dacuaiiaa d ee malhrxksxn and Indnpi al sar raraarch are caraanad ar 'Demand side Rtaaruraa piaaasai saudtr.
prapaiad ku Karraaa car puwar rmd Liphi, Aupurd 201$.
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wrth low up-front cotta, but ligh annual energy costs. and measures with Iigher u~ront costs but kwyer
annual energy costs. Statistical analysis was conducted by Naviganl lo develop the set of curves shown
in Rgwe 38. which were used in this Potential Study,

As the curves show, the proportion of customers who will accept dkfferent payback perk@a for an energy
efrrCienoy inveSbnsnl is different for residential, commercial snd industrial customers. The model uses
ibis Informatke lo sknukrte how measures ynth drffering payback periods wil be accepted within each

Figure 38. Payback Acceptance Curves
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Srnce the payback arne of s technohgy can change over time. as technology costs andror energy costs
change over bme. Ihe equ4brium market share can also change over time. The equilrbrkrm market
share Is therefore recakubrted for every year of the forecast to ensure the dynamics of technology
adoption take this effect into consideration. As such, equilibrium'arket share is s bit of an
oversimplrbcation and a misnomer, as it can itself change over time and is therefore never truly in
eqtalibrlum. but it is used nonetheless to faciktate understandhng of the approach.

S.f.2 CafcufaVon of fha Approach fo Equlllbrfum Market Share

Two appyoacfres are used for akkuating the approach to equibbrium markel share. one for new
technckeles or those being modeled as RET measures, snd one for technokrg»s sknutated as ROB. or
NEW measures.» A higMevel overview of each approach Is provided below,

» Each of lhasas~ can be better understood by viesng NsvqarA technology drfusion s'rnvtstor, erelsble
sc

CvkrrreW evr Arel»rrey
ON14 Nsuewl Cvuvvaane, Ire,
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$.1.21 Rabodrt yachnoiogy Adoption Appmach

RET technokegies employ an enhanced version of the dasslc Bass diffusion modepra» to sknedats the 6-
shaped approach to equiirbrkdn that is observed again and again for technology adopbon. Figure 39
pmvides 0 stock/liow diagram Bustrating ihe causal klftuencea underlying the Bass modeL In this modeL
market potenbal sdopters 'Seve'o sdopters by two primary mecharsarns — adoption from external
influences. such as markebng and adveriising, and adoption from internal influences. or wordof-mouth:
The fracbon wilhng to adopt was estinatsd using Ihe payback acceptance curuea Siustlated in Figure
38,

The marketing effecbveness and wordWunouth parameters for Ibis diffusion model ware estimated
drawing upon case studies where these parometers were estimated for dozens of lechnotogiesea.
Recognison of the posi5ve. or self-reinforcing, feedback generated by the 'vvorrpofdnouth mechanism is
evidenced by increasing rksoussian Of the~ such as social marketkeg ss weg ss the tenn 'viral,
which has been populalited and strengthened most recently by social networking sites such as Tvwlter,
Facebook and YouTube. However, Ihe underlying positive feedback associaIed with dds mechanism has
been evar preSent and 0 part of the Bass drffusion model of product adoption since Ss Inception in 1969.

a Bees, Frara it tdej. A hew pseduer sraw«model sacer»»her dwaaa»'. eheowhwa Sa»hca 15 I5l: p215-227.
a see s»ahwe John D. Buss»es Draaeura syerema ltusmsp esdahdeaeo spa cameuee Ietvar. Irate eooaveem 2000. p.
222.
u see Meheeen.v.. Muser, s ahd hand.v. Izsooj. New pmdud Ddleuea Medus. sprlhser, cr»pres 12 eer seeheeeh er 0» seas
ddhaloh eeemersm av daear» 01 'ocrruuaeo»c. the medal usm a vah» er 0.10 Ier Ir» werd&emovlh elhmtsh el 0» hase casa
eseherlO. TI» lhueeahs S esher»se pen»»eer hr 0» haec casa ecaharle varied aerweea 001 0 ahd 00ea, depaadho ah 0»
~auar fvaiuea v»ra deter»a»d aa pan or s» eauvasah proeeaeh tt»ea usher» carve» a »deanship war 0»~ their'ah» ar
0.021 ps percerahr vah»» 0.054I par Matusaa 20XL~aud phvu»rsvp
02014 tuheoara Cawhdsas. Iae.
Da rua dales»a ra aepr
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Figure 38. Stock/Flow Diagram of Diffusion Model for New Products and Retroflts
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The model illustrated above generates the commonly seen S-shaped growth of product adoption and is a
simphfied repreaentatbn of that empbysd in DSMSimru,

S. 1%.2 Replscaon.Burnout Technology Adoption Approach

The dynamics of acbption for ROB technobgies is somewhat more compficated than for NEW/RET
technobgies since it ~squires sanutattng the turnover of long-lived technology stocks. The DBMsknm
model tracks the stock of ell techncNotpes, both base and eflicienl, snd explicdly cabulates technology
retirements and additions consistent with the lifetime of the tachnobgies. Such an approach ensures that
lecnology 'chum is considered in the catenation of markel potendat, since cnty s fracbon cif the total
stock of technobgies are replaced each year. which affects how qubkly techncbgles can be replaced. A
model that endogenously generates growth in the fanQiarity of s technobgy. analogous to the Bass
approach described above, is overlaid on the stock tracking model to capture the dynamics associated
wilh the ddfusion ol technobgy famiTarity. A simplified version of the model employed in DSMSim™ is
Ilustrated grapNcally ln Figure 40.

vtohanaee and prcpneraiy
Ore t S accusant anavsanS Ina.
Oo net rauatnae er capl

tea er



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 154 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
154

of250

NAVIGANT Xcel Energy DSMP0tenbai StudY

CORRECTED Attachment SMW-2
Proceeding No. 17A-XXXXEG

Heating Exhibit 102
72 of 168

Figure 40. Stocklplow Diagram ot Diffusion Model for ROB Measures
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$.1.3 Oafennfnfnfy the tncenUve Atzproech

One cif Ihe most imponant drivers for esirmabng ch'evable potential is the approach that Is taken for
modeling incentives. During various discussions with the Xcsl Energy over the course ot this project,
Naviganf presented a number of methodologies for addressing achievable potential. The inctial proposal
put lorth by Naviganl was lo analyze various incentive approaches based on industry practk» to esbmate
acievsbh potential and then ultimately select one approach Ihat would senre ss the reterence case for
the achievable potential. From there, Navigant would then conduct scenarios to see what the potenbal
woubf be under Ihe high- and low-funding scenarios.

Based on Navigant's experience, three possible incentive approaches tor achievable potenbal were
considered:

Approach «1: Least cost based on Levelized cost - This approach is stmfar lo a least cost
dispatch of supply where ace brcentive amounts are set to accept ag available afric»ncy
measures up to a ceriain levelized cost criteri that is ued to avoided c»st. The approach is
described in detail in Wekh, Richerson-Smith (2012). This approach first reduces ace incentive
levels (from a alerting point ot 100 percenQ for those meascxes that are most expensive on a
leveazed cool basis. Measures that exceed thb levelized cost wcg have incentives lower than 100
percent in proponion to their levelized cost. It is enixety posable Ihat some meascxes would be

~nor oprrecny
Coors rcnesenl Cenccsnp, Ocn
Do ncx encnzeee or copy
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so cost-effecfive from a levefized cost perspective that rebates that go to as high ss 100 percent
of incremental cost could be included.

~ Approach «2: Percentage of Incremenlal Cost - This is where the rebate ievebr are set as a fixed
percentage of the incremental cost. Under this approach, the level of savings woukl be mbieved
by paying some level (say at 50 or 70 percent) of krcrementat costs. It would be possible Io sel
Ihe rebates at dirierent levels, depending on the sector or end-uses that sre modeled. For
example. there may be policy reasons why it woukl make sense to set rebate levels at higher
amounts for end-uses !hat would target markets that are In the 'highly ineffioent category.

Approach «3: Targeted Payback- This approach varies Incen5ve levels lor each measure in
order to reach a designated simple payback bme in years. Rebate amounts are set to buy down
the incremental cost of the DSM measure to a level that will result in the desired payback bme,
thus accounfing for boih the upfront oost of the measure as wsg as the annual expected savings
lo the customer.

Based on Navigant's past DSM potential modeling experiences, there are pros and ocns to each
approach. Naviganl discussed each approach with Xcel Energy. It was determined that Approach rf3
would best align with pUc objecbves that all DsM programs be comprehensive tn terms of customer
segments snd DSM measures.

The two other approaches have been analyzed by Navigant over the orxxse of previous DSM potential
Studrea. The reaulta Of NaVigant'S preVIOuS aSSeSSmenta far the tWO remakxng apprOaChea (percent Of

incremental cost versus Targeted payback) revealed that there tend to be no significsnf dhfferences
between the results of Ihe two driferent approaches. Essentiagy the esamaie of achievable potential
based on a targeted payback approach or providing incentives as a percentage of incremental cost
ytekfed s very similar distribubon of potential across end uses and customer segments, The targeted
payback approach yielded more comprehensive results kt that less ol the potendsl was derived from
lighting and more from other measures. As such. Naviganl recommended to Xcel Energy to adopl
Approach ff3 (Targeted Payback). Xcel Energy accepted Naviganl s recomrnsndabon.

S.1.4 Model Ca((bra(Ion

Any model simufafing future product adoption faces chagenges with cafbrabon, as lhere is no future
world agsinsl which one can compare simulated with actual results. Engineering models, on Ihe other
hand. can often be cakbrated lo a tougher degree of accuracy sktce skntfiated perfonnance csn be
compared drecdy with performance of actual hardwwe. Unfortunately, DSM polential models do not have
thLs krxury. and therefore must rely on other techniques to prtnide both the developer and the recipient of
model results with a level of comfort that simulated results are reasonable. For this Potenfial Study,
Naviganl look a number of steps to ensure that forecast model results were reasonable, inciudkng:

Comparing 2018 forecast savings values. by sector, against Xcel Energy's projected program
savings potential (calculated based on hlstortcat program perfonnance), considering drivsrs of
differences lkely caused by changes in the measures.

Comparing 2018 forecast incentive spending values, by sector, against Xcel Energy's projected
kvcsntlve spending (adulated based on historical program costs), considering drivers of
ddferences Lkely caused by changes kt the measures.

~ Cakulating 201 8 forecast portfoliofevel savkrgs ss s percentage of ekrctric or gas sales and
comparing them with results observed in olher jurisdictions.

Navigant adjusted modal parameters including assumed incentive levels and lechnology diflusion~wxi rrxrvury
CQOte rrsrlOxni Cenrvbnz. Ins
Oo nal disxvxxe or caof



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 156 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
156

of250

NRVIGANT XcelEnergYDSMPotentialStudy

CORRECTED Attachment SMW-2
Proceeding No. 17A.XXXXEG

Hearing Exhibit 102
74 af 168

coefficients to obtain dose agreement across s wide variety of metrics cern pared for the Reference
Scenario. This process ensures that forecast potential is grounded against real-worid results considering
the many factors that come into play in determining likely sdoplion of DSM measwes, indudksp both
ecanonuc snd narhecanonsc factors.

6.2 Achievable Potential Savings Results — Reference Scenario

This section provides DSM aim™ results pertaining to the Reference Scenario for etectric and gas
achievable potential al different levels of apgregation. Resuks are shown by sector, customer segment.
end.use, and by hlghest4rnpact measures, The Reference Scenaria wss deemed lo represent a
'buss»ss as usual'ase, whereby Xcel Enerpy world continue implemenbng thou OSM programs at
comparable funding levels and for Ihe most perl continue to realize the energy savings that they have
experienced from the past

$.2.1 Overall Achlevatsfe Potential by Sector

As shown in Figure 41 and Table 16, achievable potenbat, whkh accounts for the rat'e of DSM
acrtuisitron, grows from 1.3 percenl in 2018 lo 7.S pement of forecast nel electric sales by 2028, or 0.7
percent per year on average over the Potential Study bme horizon.w under the Reference Scenano.
Figure 42 and Table 17 prowde the comparable information for peak demand. w4h reducfions prowing
from 1.2 percent in 2018 to 8.4 percenl af forecast peak demand h 2028. or 0.8 percent per year an
average over Ne same lime horizon. Figure 43 and Table I S provide Ihe compsrabie informa5on far gas,
with savings grawksp from 0.4 percent in 201S to 5 percent of forecast gas safes in 2028. or 0.5 percent
per year On average Over the same arne horizon. Note Inst 0» data for these three tables include the
Reference Scenario hcievabte potential as s percentage of forecast net elecbic and gas sales,
respecbvely, in 2028.

Values shown below for achievable potential are termed orrnuksbve achievable potentiat b that they
represenl the accumulation of each yea% annual incremental achievable (e.g.. an annual achievable
potenbal of 0.8 percent per year, far eleven years, would result in a cumulative achievable patenbal of 8
percenl of forecast sales), Econom» pote&nial, ss defined in this study. can be thought of ss a bucket of
potenbal from which programs can draw over tkne. Achievable potenbal represents the draining of that
bucket. the rate of which is pcwemed by s nwnber of factors. ksdudtng the lifetime of measures (for ROB
technokgies), market effectiveness, incentive levels, snd customer willingnsss to adopt, amanp others. If

the cumuladve achievable potenfisl ultxnstoly reaches Ihe economic potential. 8 would signify that sll
economic potential in the bucket" had been drawn down, or harvested. We also see that achievable
eleclric potenfial reaches 7.8 percent of forecast sales by 2028, meaning that more than half of economic
potential (which is 17.8 percent of sales in 2028) has been harvested by Ihe end of the Potential Study
psriocL For gss, achievable potential reaches 6.2 percent of forecast sales by 2028. meaning that
roughly 48 percent of economic potential (which is 10.4 percent of sales in 202S) hss been harvested by
the end ol the Potenfial Study period.

~r The arne horuoo ror tho poiooooi study Is tais zazs It t years),
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Figure 41 Total Electric Cumulatlve Achievable Potentta
Sales

1 as a Persentage of Forecaorecast Electric
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Figure 42. Total Electrtc Cumulative Achlevsbla Potential as a Percentage of Forecast Electric
Peak Demand
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Table 17. Total Electric Cumulative Achievable Potential as a Percentage of Electric Peak Demand

2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

14%
2.8%
4.3%
S.3%
6.1%
6.9%
9.0%
9.6%

10.1%
10.6%
11.0%

0.8'%,4%

2.4%
3.4%

4,1'%.6%

5.0%
5.3%

5.5'%.6%

5.7%

1.2%
2.3%

4.0%
4.8%
S.5%
6.0%
6.5%
6.9%
T.t%
7.4%

Year - Commercial Industrial Residential All
Sectors

1.2%
2.3%
3.5%
4.4%
5.2%
5,9%
7.0%
7.4%
7.8%
8.2%
8.4%

~and Pepneroy
eral4 Iernsrrn Connnlnna. Inc,
Dn nnr ennlnan nr rear



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 159 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
159

of250

NAVIGANT XGHEASrQY DSMPotgnbgl StudY

CORRECTED Attachment SMW-2
Proceeding No. 17A-XXXXEG

Hearing Exhibit 102
P 77 of 168

Figure 43. Total Gss Cumulative Achievable Potential as a Percentage of Forecast Gas Sales
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Table 18. Tobd Gas CumuMthre Potential as a Peccentage of Gas Sales

2018 0.4%
2019 0,9%
2020 1.5%
2021 2.1%
2022 2.7%
2023 3.2%
2024 3,7%
2025 4.1%
2026 4.4%
2027 4.7%
202S 4.9%

Scenes: rvonaonr nnoyoe. tars

0.0%
0.0%
0.1%
0.1%
0.1%
0.1%
0.1%

0.1'%2%

0.2%
0.2%

0.5%
1.1%
1.7%
2.4%
3 1%
3.7%
4.3%
4.9%
5.4%
5.8%
82%

Year - Commercial tndustrial Residential AII
Sectors

0.4%
0.9%
1.4%
1.9%
2.5%
3.0%
3.5%
4.0%
4.3%
4.7%
5.0%

Figure 44 and Table 19 shows the magncude of electric achievable potential by sedor. Figure 45 and
Table 20 provides the comparable itformabon for peak demand achievable potential. Figure 48 snd Table
21 provides the comparabk InformsUon for the gas acNevable potenbak The allocation of achievable
potential among sectors is camparabkc with the allocation of farecasted sales amang sectars. As
previausly noted. sll savings reported in this Potential Study are nel. rather than gross, meariing that the
effect at passsae free ridership is accounted for In the reported savktga.

For electricity. the potenbal was found to be greatest in the residential seder (as a percers af sales). The
poienSal in the commercial sector has been dminished by changes to lighting standards, which have
reduced the potential lor program driven savings. For natural gas, the gas achievable potontial is more
balanced between Iten residential and cocnmerdal sedors. The gas achievable potential for the Industrial
seder is very small, due largety to s minimal manber af DSM measures that sre sppbcable to that sector.
This result is kt Ina with Xcefs Hstortcal savings in the Indust6st sedor.
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Figure 44. Curnubrtlve Electric Achievable Potential by Sector (Gwhryesr)
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Table 19. Cumulathre Electric Achievable Potengal by Sector (GWhlyesr)

2016
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

188
348
538
678
808

1,121
1,204
1,275
1,338
1,394

88
155
263
373
456
525
579
618
648
672
694

163
307
414
500
595
684
771
826
881
935
9SS

Year Commercial Industrial Residential AII
Sectors

399
810

1,215
1,551
1.859
2,131
2.470
2.648
2.805
2.945
3.073
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Figure 45. Cumulathre Peak Demand Achlovable Potential by Sector (MW)
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2018
2019
2020
2021
2022
2023
2024
2025
2026
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2028

38.3
73.5
117.2
143.2
'I 68.8
193.1
252.7
272.3
290.4
305.9
322.6

8.~
19.1
32.6
482
58.4
54.8
712
75.9
79.5
62.5
85.1

30.9
61.7
88,2
113.9
138.9
161.5
182,1
200.0
215.8
229.7
241.7

Table 20. Cumulative Peak Demand Achievable Potential

Year Commercial Industrial Residential

by Sector (IAV)

All
ters

75.5
154.3
238,0
303.3
354.1
419.4
506.0
548.2
585.7
519.1
649.4
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Rgure 45. Cumulative Gss Achievable Potential by Sector (1 00,000 DThfyesr)
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Table 21. Cumulative Gas Achievable Potential by Sector (1 00k DThlyearj

Year - Commercial Industrial Residential AII
Sectors

2018 1.1 0.0 52 6.4
2019 2,4 0.1 11.1 13.6
2020 3.8 0.1 17.5 21.5
2021 5.3 0.2 23.9 29A
2022 6.7 0.2 30.7 37.7
2023 S.1 0.3 37.5 45.9
2024 9.3 0.3 44.2 53.9
2025 10,3 OA 49.7 80.3
2026 11.0 0.4 54.8 66.2
2027 11.6 0.4 59A 71.4
2028 12,0 0.4 53,5 75.9
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S.2.2 Results by Customer Segment

The~ electric and gas~ potentials shown in Figwe 47 are broken out for selected
years in the forecast kx each of the four residential customer eggnents,

Figure 47. Cumulative Achievable Potential by Residential Customer Segment

~ R snw
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~ s snrv
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~x~
renig u
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The charts Irxaca:e a few notewonhy patterns:

~ The single family segment hss the most potenbsl for energy ef5ctency savings in the Xcel Energy
senrice territory. Growth in the single family potential over the 1 1~sr time horixon is significant
and consistent.

~ The muttiOamity segment for the electric sids contains a large amount of potential as weg,
grOwing w'gnifjcantly from 2018 to 2025 then tapering oN somewhat.

~ The low income segments (singleOsmily and multi-ramey) do not have a signdicsnt amount of
achievable potenttsL This smeller magnitude may be more of a function of Ihe relatively smal
share of Ihe base load that is captured by these market segments.
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The commercial sector elecuic snd gas hce'vabte potentials shown in Rgixe 48 sre broken out for
detected years in lhe forecast for each of the 11 commercial customer segments.

Figure 48. Cumulathre Achievable Potential by Commercial Customer Segment

xr'I~ auo

sane ivovoax auous ford

The charts indicate a few notewonhy patterns:

ju

rl
m

~ Offces, rates stores. other commercial and warehouses have the largest amount of achievable
electric polenlial with healthy levels ol growth for s8 of these segments during the 11-year
forecast pollock These dominant segments for the commercial electric achievable potential mighl
be a function of their larger share of baseline energy usage.

~ OSces, retail stores, restaurants and other commenial appear to have the largest amount of
achievable gas potential. This findeg ls driven by both the spplcable meastae mix far these
buikfing types snd the share of gas usage that is reflected for this building types ln the baseline
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The industrtattag sector elocute and gas achievable potentials shown in Figure 48 are broken out for
selected years in the forecast for each of the seven industrial customer segments.

Figure 49. Cumulative Achievable potential by Industrial/Ag Customer 8egment
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The charts indicate a few notewonhy patterns:
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~ The fottoeving ktdustriat segments appear to have the largest electri hhievabte potential over Ihe
forecast period: heavy manufacturing,~ manufacturing, metals manutacturing, and
foodtbevsrsge. This result reflects large process ktads driven by motor requeements thus large
potential exists lor motor~elated e5ctency improvements including premium efficiency motors.
variable speed drives and s ntanber of process-specific improvements.

~ The folowig hdustriat segments appear to have the largest gas achievable potenbat over the
forecast period: heavy msnactutting, speciatly manufacturing, metals manufacturing,
foodtbeverage, and ullimately sght msnufacturtng (in the hler years). This result also reflects
large process toads driven primanly by process heat and cooling requirements thus large
potential exists for process-related energy efficiency improvements including elfidenl boilers,
absorpoon tdtitlers, snd s number of process-spectytc improvements.
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5.2.8 Resulfs by Enrf-Use

The residential electric and gas achievable potentials shown in Figure 50 are broken out for selected
years in the forecast for each of Ihe end~sea?a

Figure 60. Cumulsdve Achievable Potential by Resldeneat Sector Endklse
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The charts incScete a few notewcrthy patterns:

~ hoteetouse measures and lighting are Ihe largest contributois to electric achievable potential
over the forecasl horizon.

~ Savings for lighting measures appear Io take a significant Jump from 2018 to 2020, due to
sk)nircant penedabon of cFLs replacing the baseline incandescent bulbs before they become the
baseline after 2020 due to planned changes Io EISA standards al Ihat time. Atter the standard
change. Incremental potential from Ighbng is greatly reducecL

~ Combined space heating and cooling potential (for example, insulaten meascxes) for both
electric and gas grow significantly over the latter part of the forecasL This comes about due to
significant amounts of stock turnover during Ihe latter years of dye forecast horizon, as wel as
greater cosbefftcveness as avokfed costs (particularly gas) bc(ease. Higher avoided costs
drive kvxeasad market shares particularly in gas heated, elecbic cooled homes.

~ Electronic and ofsce equipment potential also nnceases signtfcandy bebaeen 2020 and 2025.
reflecting greater levels of stock turnover.

w Eaottaa braahkataa by ouucmar aaomaal aoaosc ta xcat Eaooya cakuasa ltawbuy were aat atwtabla, Aa such. Us,
oaoblrees or eaatby aeemtcbl Busdiab Eaator atutosaa sutter IcaEcsl dau bu aw nacxy Mauabaa teoaw waa urea,

rtuttevwwl aatr~
COOIS irmabtua Cunwtaaaa ue.
oa tea tsabbaaa a catv



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 167 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
167

of250

NAVIGANT Xcel Enerpy DSM Potential Study

CORRECTED Attachmonl SMW-2
Proceeding No. 17A-XXXXEG

Hearing Exhibit 102
85 of 168

The commercial sector eloctliC snd gaa achievable potentials shown in Rpure 51 are broken out for
selected years in the forecast for each of ihe endnlses.

Fipurs 51. Cumulative Achievable Potential by Commercial Sector Endwise
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The charts Indicate a few noteworthy patterns:

~ The whole building endorse contains the btrgest amount of sctievabte potential for boih elocute
and gaa. This refiecta Ihe aipnificant prowth m new construcbon sctnnties for the consnercial
sector dung lhe forecast pedod vnthin Xcel Energy's seneca territory. It should be noted that
Navigant did not inc4de the impact of any future standards that could affect potential but sre nol
currently in place or known to come into effect during the forecast horizon.

~ Ughbng atso shows significan potential in lhe commerdal sector. In contrast with the redidenbal
sector. LEDs gain greater market share. particularly atter 2020 when EISA standards kick in and
new effciency measures gabe momentum in the commercial msrketfdsce.

~ Space hesUng and coding are the dominant end~ed for gas achievatde potential In the
commeroal srKtor.

The induatriaVag sector tdectric and gaa achievable potentuda shown in Figure 52 are broken out for
selected years in the forecast for each of the end-uses,

~ end Vdpnrsvy
Cpa id reascent Ca»reer»a Se.
Oe nel Seve»ne Or copr
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Figure 62. Cumulative Achievable Potential by Industrial/Ag Sector End-Use
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The charts Indicate a few noteworthy patterns:

~ The industrial ~elated end-uses inrduefrng fans, motors, and compressed ak on the
electnc side and process hest on Ne gas side offer Ihe mosl significant achievable potential
savings. These also lend to be low-cost measwes, wMch drives dee overefi low acquisition cost
seen in the industrial sector.

~ A large amount of growlh in electric potential is experienced between 2020 and 2025 lor the
industrial sector which have more to do with the essumpbons embedded in Xcel Energy'6
forecasted load growth than technology diffusion in the marketplace.

5.2.4 Results by Measufe

TaMe 22 shows lhe klP ranking electric DSui measures aking with their~e chievabb potential in
2025. The top achievable electric measures indude commendal new conskucdon, CFLs in the reslderWal
sector, LED fixtures in the commercial sector, and variaMe frequency drives for pumps and lans in the
commercial and kedustrial serdois. As the figwes for 2025 Nustrate the savings from each of the top
measwes accumulate over time. and in some kistances lhe knportance of measures changes over the
period. For example, Ihe relative ranking of CFLs decreases over the period, refiectxng the changing
basefine and keels«sing penetration of other bulbs. Several measures, such as CFLs, heat pumps, and
advanced power strips have large bamers to entry that are not captured ke the ecoomios of gte measure.
For example, consumers may dislike CFL warm up times. and be wilfing to purchase a sightly more
expensive bulb. For these measures, exogenous adders on the payback time were introduoed to kxerer
Ihe bnthrun market share of the measure and sknutate these barriers lo program psrlidpation.

Table 23 shows the corn peraMe information for gas DSM measwes. The greatest areas of residential
gas chnevaMO potenlial were found to indude eflicient showerheads, furnace replacements, reducktg ak
infiltration, programmaMO thermosiats, and Energy Star homes. For commercial. Ihe bulk ol Ihe savings
come from furnace replacements. Unfike the electric potential the relative ranking of measures does not
change significantly over arne.~ oner pAvnenr«ti
Cac is Nnns«n OnneeaxnX sec.
oo ieoi sieosreno oi copy



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 169 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
169

of250

NAVIGANT xce(Energy DsM Potential study

CORRECTED Attachment SMW-2
Proceeding No. 17A.XXXXEG

Hearing Exhibit 102
Pa 87 ol 16S

Table 22. Top 20 DSM Measures for Ekrctrlc Achievable Potential by 2025 (GWhiyear)

Rank

1

2
3
4
5
e
7
8
9
10
11

12
13
14

15
16
17
18
19

20
Sauce ivrvrs

Measure

Com ( New Construdion
Res ( Energy Star CFL Bulbs
Com ) LED Fbrture
VSD on Pumps
VSD on Fans
Res ) Energy Star Home
Com ) HVAC Control Upgrades
Res ) Home Energy Reports
Com(LED Exit Sign
Central Furnace Eflident Fan Meor (ECM)
Ind ) Air Compmssor VFD
Ind ( Ptxnp Sizing
Res I Energy Efficient Building
Res ) Heat Pump Water Heater
Cam ( Wall Insulation (Smal Business)
Res ) Indoor F luarescents T8
High Boy Fixtures
Res ) Low Row Shaweheads
Com I CFL
Ind ) Air Compressor Optimization

xnr Krd

Achievable Potential

207
163
122
111
95
91
86
69
62
53
51

50
47
46
46
43
42
41

40

Table 23. Top 20 DSM Measures lor Gas Achievable Potential by 2025 (100k DThlyear)

Rank

I

2
3
4
5
e
7
8
9
10
11

12
13
14
15
te
17
18
19
20

Measure

Res ) Low Flow Showsrheods
Gas Furnace Replacement
Res ( Duct Insukttian
Res ) Programmable Thermostal
Res ( Energy Star Home
Com ) Wal Insulation (Smal Business)
Cam ) Energy Management System
Res

I
Hame Energy Reports

Res ( Waler Heoler Jacket
Res ( Balhroom Faucet Aeator
High Effidency Baler Replacement
Com (

Boiler- SHW
Com t Gas Steam Cooker
Res ( Water Heaie Temp Setback
Res ) Energy Effident Building
Res ( Kitchen Faucet Aerator
Com ( CeilingiRoof tnedatian (Smal Business)
Com ( Gos Ovens
Res ) Smart Thermostat
Com ( Instantaneous Water Hester

Achievable Potential

13.1
12.4

5.5
4.3
3.3
32
2.6
2.5
2.3
2.3
1.3
1.1

0.8
0.7
O.7
0,7
o.e
0.5
0.5
0.4
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5.2.5 Achievable potent/ Supply Curves

The chi'evan potential supply curves sre prtwided in this section. Levelized costs Indude the
discounted ktetime savings lor s given measure, and!hus account far variable measure lifetines snd
savings persistence. An energy efsciency resource potential supply curve ilkrstrates the cumulagve
amount of sids'evable potential at various price paints along a range of levelized cost. Al measures are
pkrtted with their carresponding currnaabve potenbal and the canesponding Ievekzed cost Io achieve that
potential, The lowest acct measures appear on Ihe lett+and side of the chart. Each next highest cost
measure is stacked on tap of the previous measrses in ranked order.

Figrse 53 provides Ihe supply curve results for lhe electric results ol Ihe reference scenario. As can be
seen trom the chaiL roughly lour-fitths ot the rdectdc achievable potenbal savings can be achieved for a
lifetime levekzed cost of under $0.05rkWh. The remaining fdlh at the potential can be arts'eved, but at
signiscandy higher costs.

Figure 53, Boctrlc Achievable Pohrnlist Supply Curve, All Sectors

OA

0.35

03Z
4 0.25
4P

0.2
D
— 0.15

0.1

0.05

0
0 1,000 2,000 3.000

Cumulative Potential by 2028 (GWh/year)

Savrr4r. isvvrtrss rrdrrrid sard

Figure 54 provides Ihe comparable infavmayan for gas. As csn be seen from the ctuut, roughly two-thirds
ot the gas achievabie potential savings can be achieved for a kfe5me levekzed cost of under 30.50ltherm.
The remaining Orird of the polenbal can be achieved, but at agniscandy higher costs.

~svr~
Caaid rrsvasnl Canrvava. Inc
00 iNI rsllrrxss of cast
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Figure 84. Gas Achievable Potential Supply Curve, All Sectors

2.5

c
~J

8 1.5

1

05

0
0 20 40 60 80

Cumulative Potential in 2018 (100k Dth/yr)

5.2.8 Budget Estimates

Navigant deveoped estimates of DSM program funding needed to support Ihe variou levels of
achievable potential to be obtained during the study period. Table 24 presents the estimated funding
levels for incentives, program administration and lotal for electric snd gas under the Reference acenaria
TheSe ea5matea Ware Copulated in the DSMQmw madel and refleCI Cakbrated lnCeniiVe leueta baaed On

the targeted payback approach described in this chapter. The incenbve budgets resect the amount of
spendaag that would result from the level of adoption for each measures that make up the achievable
potential estimates. Incentive values gnwr over tone due changes tn the mta of DSM measures and cost
inflation. The program and ponfolio administration budgets are baaed on historical expendsures for
administration reported by Xcel Energy. In order to keep projections conservatnre. program administration
cost are assumed to remain constant over the planning horizon.

As can be seen from the taHe, the total simulated funding that corresponds wah the Reference Scenario
achievable potenbal is 888.34 in 201 8, and reducing to just under Sgg million by 2028. Nearly 85 percent
of the fundmg b atlnbutable lo electric DSM program sflorts.

aonhranruuand~
Crte IS Nanaara Conauaina, inc
oo nor satntuaa or copy
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Table 24. Estimated DSM Program Fundlrhf. Reference Scenario (Mihion Sl

2016 35.05 48.81

2019 38.90 46.81

2020 4423 46.81

2021 44.52 46.81

2022 48.01 46.S1

2023 48.41 48.81

2024 50.11 46.81

2025 40,05 46.81

2026 38.03 48.SI

2027 31.85 4S.81

2028 27.76 4S.81

Scuco. ivoopoor oooirox 207 d

81.88 10.86

85.71 11,90

91.04 13.04

91.33 12.77

94,82 13.58

95.21 13.82

96.92 13.44

88.85 11.79

S2.S4 11.16

78.86 7026

74.56 9.35

5.62 16.48 98.34

5.62 17.52 103.23

5.62 18.68 109.70

5.62 18.40 109.72

582 19.21 114.02

562 19.44 114.65

5.62 19.08 115.97

5.62 17.41 104.26

5.62 16.78 99.62

5.62 15.S9 94.55

5,82 14.97 69.54

5.3 Achievable Potential Savings Results — Alternative Scenarios

5.3.1 Approach fo Alfemafi ve Scenario Analysis

Ahhough this study was not Intended to indude program design aspects, Navigant acknowledges the
large variation in savings that can resuh from factors such as variable incentive rates and manist
avadability, independent of other sdopdon drivers such ss access to informafion and marxeting efforts. In
an effort to provide reasonable boundaries for the resutis of this Potenbat Study, Navigant developed the
fohowing alternative estimates of achievabM potenbat: Max Utility Benefits and Low Utility Benefits. snd
Ahemative Ughting. The Max Utkty Benefils and Low UlrMy Benefits scenarios were developed to
corrstate incenbve spending vwth the Utility Cost Test nel bonehis, Through parametric sensitivity tesbng.
Navigant determined that sl censin levels, increased parfidpatlon leads to higher net benefds. Similarly,
hrwer partic'pation can lead to lower net benefits.

Thus, Ihe Msx Ulkty Benefits scenano refiocts increases at customer Incentives that voh lead to greater
numbers of panicipants for the DSM programs, along with Increased levels d customer awareness. The
Low Utiiity Benefits scenano refiects deoreades in customer incentives that will lead lo fewer numbers of

Oondrroorur ood ryrxvrorory
Otst4 lcoksrox Cooodvoa, Ioc.
Oo ooi eooxxoo w copy
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partldpants of the DSM programs and reMddng decreases in customer awareness?s The Ughting
Scenario reflects a switch between LEO Sghting measures and CFL measures. where Ihe former
penetrates the Cokxado marketplace much faster than was assumed m ths Reference Scenario. For ag
altemadve scenarios, administralive spending was held ccnslanL

As noted abcwe, the Low and Max scenarios were created through analysis on Ihe relationship between
levels (tlvough Ihe targeted payback period). As such, for each soccer, the targeted simple

payback period was varied between 0 and 20 years, The Msx Utility Benefits scenario was selected as
the incentive level that maximized the net benefits acconkng to Ihe UtiMy Cost Teal (UCT), Thus, the Max
Utility Benefits scenario reflects the optimal incentive level from a UCT porspecdve. The Low Ublity
Benefits scenario was selected to relect s simlw change in the incentive level, but in the opposite
dkection, and where there wss an krcectlcn point in the UCT net benefds. The selected large(ed payback
perkxls used in the three scenarios are shown in Table 25 below, It ls ixdewoimy how cdose the
Reference case targeted payback periods, which were caMxatod to Xcsfs DSM program speix5ng and
savings levebi, sre lo the Max Utility Benefds levels, partkxlarty for the Commercial snd Industrial sectors.

Table 25, Targeted Paybscks by Scenario (years)

Scenario

Reference

Msx Utility Benefits

Low Ukldy Benefits
. IVSSSSni tetd

5.0

~.0

6.5

3.0

2.5

4.5

2.3

0.5

4S

Commercial Industrial Residential

The Atematwe Lighdng Scenario reflects an accelerated uptake of LED lighting measures relative Ihe
Reference Scenario. Note that for ths Reference Scenario, CFL measures are assumed to take a larger
share of the market over the first two years of the forecast (201 8 and 2019). despde accounting for non.
economic bsmers to adoption, due lo the fact that those measures are the most cost-effective lighting

options in Ihe residential sector, LED costs are assumed lo be high during Ihe early years of the forecast,
and over Ume. those cosh dedinrh As such, the bulk of the stock turnover goes to the mosl costwifecthre
high efficiency option. which is CFLS. Starting in 2020, however, CFLs wis become the bsselne per EISA
federal standards. This means that LEDs vsll take the place of CFLS starting in 2020 and become Ihe
most cost~ective lighbng measure compebng wilh the new basefine.

In the Alternative Ughting Scenario. additional barriers to CFL adoption are added Io simulate market
avasability reslricbons, This change enables LEDs to take a prester share of the market relative to CFLs
staibng in Ihe fdst year. Thi» scenario shifLS acquis4on cost for savtngs higher on a 5/kWh basis due to
the relative cost differential behveen CFLS and LEDs, Thus, for a sknibsr spending level. kiss savings is
hcievabte in the Alternative Lighting Scenario reladve to the Reference Scenario.

To cophso iho Isosossd cvsksssi swwohsss si lhs Dsusss " Isodot lskosshsrcs sio ihsds ls ihs Cwscosp Pocrsrt. Those
rscssosu are hosod os pss4d 414slon llsislws. Sss Mshspsh v Msssr, d„shd vwxk v. Qccoi. Isos phx4ct pd4alos

Modds. Sphhesr. Chspisi 12.~ Ohd SPSSSSSP
Caste nodpsrd Ccwwue. Mo
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54.2 Results of Max Utllltfr Benefits Scenarfo

Table 26 provides a summary of the resuks of Ihe Max Ukfsy Benefits scenario. The table piovkfes a
comparison lo Ihe Re(erence Scenario. Table 27 provides the comparative kifoimsbon for gas. As
mentioned above, administrative spending was held constant st Reference Case Ievekr. The tables reveal
the foscwing insights:

~ For electric, savings increase by approxknately 12 percent in 2018 and are 10 percent larger than
the reterence case by 2028, This translates into s 0.1 percent increase in the percentage savings
In 2018 and 0.8 percent increase in the percenl reducdon by 2028. Regarding the budget. Ihe
Max Ubkty Benefxs scensrio leads to s 43 percent Increase kt the annual budget in 201S snd s
23 percent kxxease by 2028. This scenario ilxstrates the point that in order to gel an addrkonal
307 GWh savings by 2028, Xcel Energy woukl have to spend an addidonal $17-30 milson each
year ior Incentives paid lo parti@pants over the 1I year torecasl period to achieve those
savings—assuming that program admin costs could be capped at exisbng levels.

~ For gss. savings hcrease by spproxinunely 50 percent In 2018 snd are 22 percent huger Ihan Ihe
reference case by 2028. This translates into a 0.2 percent increase in the percentage savings In

2018 and I percent inaease in the percent reduction by 2028, Regarding the budget, the Max
Utility Benefss scenario leads to a 70 percent kxxease in the wviual budg«l in 2018 and a 50
percent hcresse by 2028. This scenario illusk ates the poinl that in order to get an sddxlonal 16.6
Msson Dth savings by 2026. Xcel Energy woukl have lo spend an addatonal $7-1 0 mslen each
year for incenbves paid lo psrbcipants over the 11-year forecast period to achieve those savings.

Table 2L Electric Achievable Potential for Msx UUNty Benefits Scenario Relative to Reference

n

)

Msx Ueky Benellls Scenario

2018 447 1.4%

2019 901 28%

20i0 1,354 4.0%

2025 2,923 7.5%

2078 3.380 8.5%

Rekxsrxe Scenarip

2018 399 1.3%

2019 810 2.5%

2020 1,215 3.8'%025

2,848 7.1%

2028 3.073 fit%
Senate ivnvtrnnr wnvywa, ter4

$ 116.9

5'I19.9

$ 127.9

$103.4

$9 IS

$81AI

$$5.7

$91.0

$8lk9

$74.6

conrkisnpv andpxvxuury
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Table 27. Gas Achievable Potendat for Max Utility Benehrts Bcenarlo Relative lo Reference

201 8

2019

2020

7025

2028

2018

2019

2070

7075

2078

fx 1

Ltar thfity Benefta Scenario

9.8 0.6%

20.6 13%

32.6 2.115

79.3 52%

92.5 60%

Reference Scenerb

64 04%

13.6 ggta

215 1.4%

603 4.015

753 5.015

$27.8

$30.1

$33,3

$25.5

$22.5

$ 16,5

$1 7.5

$18.7

$ 17.4

$15.0

rcerocnr ereerera acr4

6.3.$ Results of Low UNfffr Senefffs Scenarfo

Table 28 provides s summary of the results of the Low Ubky Benefits scenario. The table provides a
camper»on lo the Reference Scenario. Table 29 provides the comparable information for gsa, As

above, administrative spending waa held constant at Reference Case levels. The tables
reveal the following lnrrighta:

~ For electric, aavivga decrease by approximately 6 percent for each year in the I t~ear forecast
period. Ttria trar»latea into a 0.1 percent decrease in Ne percenlage savings in 201 8 and 0.5
percent decrease in the percent reduction by 2026. Regarding the budgeL the Low Uetey
Benefita scenario leads to a nearly 30 percent reduction in the annual budget in 2018 and s 10
percenl decrease by 2028. This scenario lltuatraiea the point that if Xcel Energy were lo spend
an average of $12 million a year less for ircensvea to panidpanta, this would lead to sn erc»ion
of 217 GWh of savings by 2028.

~ For gas, savings decrease by spproxinsiely 25 percent in 2018 snd sre 20 percent amaser Ihsn
the reference case by 2028. This translates into a 0.1 percent decrease in the percentage
savings ln 2018 and 0.9 percenl decrease In It» percent reducfion by 2028. Regarding tha
budget, the Low Uafity Benefria scenario leads to a nearly 40 percenl decrease in Ihe annual
budget in 2018 and s 30 percent decrease by 2028. This acanano iNuetrstea the point 0»t Xcel
Energy woukl aee a reducfion of 14 mifiion Dth by apencang roughly $4-5 mfifion less on
ncenniivea lo partirripants each year over the 11-year forecast period,

~ encr PepneOy
oto 14 Ncvoenl ccacaarny. ere.
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Table 28. Electric Achievable Potential for Low Utility Benefits Scenario Relative to Reference

2018

2019

2m0

2025

2m8

2018

2019

2020

2m5

2m8

$632

$65.5

$67.7

$69.6

$67.3

$61.9

$85.7

$91.0

$8lk9

$14.6

B..
') ni,

Lcw Ubity Senette Scenario

314 1.2%

158 2.3%

1,132 3.4%

2,438 8.5%

2,865 73%

Raterence Scenario

399 1.3%

810 2.5%

1,215 3.8%

2,648 7.1%

3,013 7.8%

'kvlporr enorroe cora

Table 20. Gas Achievable Potent41 for Low Utility Benefits Scenario Re4tlve to Reference

. rt.t
Low ikey Sene5le Scenvto

2018 4.9 0.3%

2019 10.4 0.7%

2020 16.5 1.1%

2025 47.8 3.'I'%028

62,0 4.1%

Relerence Sceneno

201 8 64 0.4%

2019 13.6 0.0%

2020 215 1.4%

2025 803 4.0%

2m8 75 9 5.0%

Scnnco rvoneonr onnrrele tele

n,,
ih
i.r,

$ 10.1

$ 10.5

510.9

$ 11,1

$ 10,6

$16.5

$ 17.5

$ 18.7

$17.4

$15.0

nornoorrend rnnenrerery
crtete NavonN ConooroO, Inc
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6.3.d Results olAlfemaflve LCghffn(7 Scenarfo

Table 30 provides a summary of the resufis of the alternative lighting scenario. The table provides a
comparison to the Reference Scenario. No changes were observed for the gas impacts as a result of
this scenario so no table is provided gas. As mentioned above. adn|nlstradve spencfing was held
constant at Reference Case levels. The results reveal the foaowing insights:

~ For Ois scenario, savings decreased by 18 percent in the first year. This was due to the fact that
CFLs were being replaced by LEDs, whkh have a lower unit savings. However. by 2028. the
overag savings reducbon amounts to s mere 8 percent relative to fhe Reference Scenario.

~ Regartfng the budget. this scenario leads to a nearly 7 percent increase in I» annual budget in
2018. This is due to the fact that in the early years, LEDs have a significantly higher cost than
CFLs. However, by 2028, the cost difference is refatively insignificant (less than 1 percent higher
than the Reference Scenario) due makity to anticipated price reductions for LEDs over time.

~ This scenario ilustrates fhe point that if Xcel Energy wore to accelerate the deployment of LEDs
over cFLs. there worad be a drop in savings for higher cost. There may be effecting factors that
could mifigate INs risk (e.g., if LED costs come down faster than what we had prolectergbui
based on our analysis, it woukl appear thai CFLs are still the most cost~ecfive high efficiency
lighting measure In 8» reskfenfiN market, at least until 2020 when CFLs become ihe baseline
due to Ihe EISA standards.

Table 30. Electric Achievable Potential for Alternative Ughllng Scenario Relative to Reference

')
Iiemaavs Ufifeng Scsriarlo

2018 328 1.1%

2019 877 2.0%

2020 1.072 2.9%

2025 2,474 8.1%

2028 2,883 7, 1%

2018 399 1,3'%019

810 2.5%

2020 1,215 3.8%

2025 2.848 7.1%

2028 3.073 7.8%

aoucv rrsvswv enatpas fere

$87.2

$89,8

$93.5

$88.3

$74.0

$815I

$85.7

$91.0

$889

$74.8
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6.4 Upstream Market Actor Survey Results

In order to better understand the market context and trends underlying the resklential snd CSI surveys
conducted with Cuetcmera in Xcel Energy's lenitory, Navigant asked 2$ market odors lo provide
feedback on Ihe state ot the market for energy effirdent measures and technologies. ss discussed in
Section 2 2.6. The qualitative findings from these surveys provide market context and help drive the
narrative around Ihe results of this Potential Study. This secbon presents the key findings from the market
actor surveys, with the mOre detailed results provided In Appendw D.

Navigant asked market acttxs to comment on which measures they thought end users had the most and
least ammiaaritty.

~ avrpvprvrrisrr
costs Navknnt~ sic.
Do rva diuieras Or copy

Peep Of



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 179 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
179

of250

NAVIS NT Xcet Energy DSMPotentiat Study

CORRECTED Attachment SMW.2
Proceeding No. 17A-XXXXEG

Heanng Exhbit 102
97 of 168

Table 36 shows that gghting measures and HVAC equipment are generally wel known In both the
residential and commerrial seckxs. with many of the market actor responses referencing aging for Ibis
question seoohcagy mentioned LEDs. Residential customers ere also famiTiar with saxutation measures
and commercial customers are famguu with motors and drives. Air sealing and water heater equiprnenl
are generoay less weg known in Ihe reskfenUal sector.

Table 31. End User Awareness of Efficient TechnologieslMeasures

Lighting

HVAC

Motors and
Ilrives

Soir PVsr

VFD

Boilers

Chlllers

ursulation

Evaporative
Coolers

Furnaces

Appfia ness

Water Heaters

Most Well
Known

Least Weg
Known

Most Well
Known

4ast Well
Known

Most Wea 4ast Well
Known Known

Air Sealing

Smart
Metering

- ivaieoenr scarier Acier ~fes s; erpenaes anmpred atve pnnndea ceurx Iinllens py marine
sclera reascend ndn ilo inpie man Oiie rerpense nave amm crntred acm ma reals aur ace~ iil iaserusr 0

Navigant addittonagy asked market actors to comment on which measures they anbcipate would
decrease Ihe most kt price over Ihe next Itve and ten years. Table 37 shows that there is relative
cosensus that LED bulbs vvg decgne In price h Ihe coming tive yearS, This expectation aligns vnth the
treatment of LED prices in this Potential Study—as shown in Appendix E.2, Ihe analysis indudes cost
mukipgers to account for the anticipated decrease in LED price over time.

In lhe residential sector, market ackxs also predlot the price will decline lor HVAC echnnoksgtea. For the
commercial sector, several market actors indicated an expected price drop in Solar PV and ECM motor
technology.

rr oueuume le mured scram ewe penanded, se scmm marcel odors mspcnded mme tueecsy eboul ulnar delrsened energy
reemicee, aeyend eneisy erscuncy. tume mspcmeee me mcluded sere ler completeness
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Table $2. Measures/Technologies Predicted to Decline Most In Price%l~ujl'easures

LEOs

Next 5 Tears Next 10 Yean Next 5 Years Next lgyean NoutSYeon Noxt10Yeorc

Water Heaters

Solar PV

Appliances

Rofrtfiofant

KM Motors

VFO

EMS

Ufihttnfi Controls
amvco'uotrolc ctorucr Acav tot rt nota caavuo nopcntoo cccorxod Tobto ploudco oouor mcnocnc by mucor
ocouc tlulVuroo utb oo mole moo Curl ruxpooco bovo bcoo cvolbod Commit fobax bur otu tvocoofod CI ACONldv 0

To fofiow up on the dedine in price, Navigant also asked market aclors which measures or technologies
they expect to increase the most in eflciency over the next five and ten years, respecfively. Similar to
expected decreases in pr/ce, manist aCtOrs in both the residential and commercial sectors predict that
LED bulbs wrll see a large increase in e/fictency ln the coming yean. HVAC equipment and bullring
controls are also predicted to experience notable increases in e/ficiency.

Table $$. Measures/Technologies Predicted to Increase ln Effictency

Next S
Years

Next 10
Tears

v 'EF'l l r

Noxt S

Years
Next 10
Yean

~i ~ gyl r.

Next S Noxt 10
Years Yean

Intutat/on

Water Hoaton

Furnaces

HVAC

Air Seafiofi

fiollers

Appliancec

EMS/Controls

Storoao Tocnolofiy
Source: /Vmvtruv trcrtur Acav Sunoyc ov IOCPOIOOC CCCOprod obit tvovurco CCuvu of omloooc by olohot
~eton ctoouvoc uob ml more nan one lotpooco nose been omttod acm puc table, tuo olo proconcld io Appcvusr o
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Fruity, taking into account current awareness and expected changes to price and efficiency. Naviganl
asked market actors to share their predicfions for which measures or technologies would increase the
most M adoplion over the next five years. Once again, market actors working in Xosl Energy's Colorado
temtory expect to see widespread adoption of LED bulbs and HVAC technology, fogowed by lighting
controls, Solar PV technology, and VF D, The Alternatwe Lightktg Sosnario presented in Setsion 5.3.s
provides discussion on the factors currendy driving LED versus CFL adoption and how the potential for
lighting energy efficiency may change if Ibis widespread adoption occurs, despite tho higher cost of LEDs
relative to CFLs.

Table 34. MeasurssiTechnologies Predicted to Increase Most in Adoption over Ihe Next Five Years

x''I

Hvsc

Ughung Controls

Solar PV

Wind

Ductless Mini.goats

Storage 2

frorrnsnent Sssgnet Motors 2
S ~ I~~RMAtl f
oorors srooaooo oeh oo mote thm one response h«ro Siss omSOS Som Sos table. bor «o Sroo«ssd ir shoo«or D

5.5 Benchmarking the Results

As part of this skxfy. Naviganl~ed kwels of etectric and gas achievable potenfial relative to two
main sources. RrsL Xcel Energy's speofc OSM program budgets and savings impacts reported to
stskehoklers and regulators were reviewed and assessed for consistency between htstoricat budgets and
savings and projected budgets and savings for this study. Second. a review and corn parakve analysis
was conducted based on other OSM potential studies conducted in the region.

S.S.1 Review of Xcel Energy Hfsforfcaf DSM Accomplishments

Table 35 provides s compsrison behvsen the 201 5 historicat occampkshments snd the 2018 forecosted
Reference Scenario achievable potential energy savings snd incenfive expendgures. The table provkles
the comparison lo the 2015 historical accomplishmenls cn a percentage basis. As such, tha figtses in
the table are relative lo the 2015 hlstortcst dots. Historical scoomplishmenl data were derived from data
provided to Navigant from Xcel Energy.

~sos~
cools trove«e conovsna, srs
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Table 38. Comparing Achievable Potenffal Forecast Results to Historicsl Accomplishments

IndusaisUAN

T~w

Indiatrisl~AN

Tea i

lwco*o o E yes'

88%

113%

38%

EM Qx SIAIIQ ~

98%

93%

124%

98%

102%

148%

202%

97%

117%

112%

iiuvprvx snxiysx 6

Oversg. the eleckic porffolio for lhe Reference Scenario is genersgy in line with historical
accomplishments. For gas. il will take more than 50 percent greater amount of kvcentives to achieve 12
percent greater savings relative to historical accompsshments. Several sectorapeclfc obsenragons can
be made based on Ihe comparison:

~ For resk$enbat eiectric, 4 appears that Nie projected energy savings in 20t 8 is nearly h Ine with
the historic sccomfriishments at 98 peroenl lnceiives paid for those savings can be done for 88
percent of the historic value. This seemingly counter4ntuitive result might be explakted based on
s number of factors. First. Ihere are sSN opportunities for relatively inexpensive DSM measures
such as CFLs to be deployed before federal standards make those meastxes the baseline in
2020. Second, one meastxe with s fairly large savings potential for residential electric is Home
Energy Reports, which csn be dona fairly inexpensively for a sigrdicant portkn of residential
Cvstomera.

~ For the commercial ejectric, the projected energy savings and incentive expenditures in 2016 are
sfrghffy tower than the historical savings. However, the incentive expenditures are sbghtly higher
at 113 percent. This finding might have to do with Ihe fact that it wiN cost relatively more money
to achieve the additional savmgs opportunibes for commerdal electric measures. A second factor
might relate to bwer elecuic avoided costs, whkh mean that fewer measures are stre lo pass
through Ihe economic screen than in the pssl thus leading to kwrer achievable potenbal perhaps
for a higher cost than what has been seen in the recent past.

~ For the industrial eleciric, the projected energy savings sre 24 percent higher than what was
experierced by Xcel Energy in their industrial programs for a cost that is slgnibcantiy lower at 36
percent of historical. This suggests that the there is s significant amount of cost-effecbvs eiectric
savings still remaning ki the Xcel Energy service tenitory to be harvested. However, there can
often be a difference between what is theoretically achievable and what is actually achieved in
practice,

~ For gas, the projected energy savings in 2018 are 12 percent and 18 percent below the historic
values, respecbvely. It appears that both the residenbsl and commercial sectors genersgy fogow
this trend. Industrial savings and incentives expenditures tend to be in Nne with historical
scotsnpfishmants.~ sixr Avqpnwxrx

Citcie usvioerx Ccnaxsna. sic.
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5.5.2 Review ot Othey DShf Poten Vat Studies

For the purpose of comparison, Navigant uNized data from various recerd studies and gmded comparison
points lo other recent potential studies conducted in s similar memo& to that was conducted in Ihis study.
This wss done kt order to obtain to Ihe extent possible sn apples to apples'omparison. Benchmark
assessments are often inslrucbve in that they can highlight whether the resuks of the Polential Study
might be considered in the maim of whal other studies in Ihe rsgbn revealed. Also, the benchmarking
can rapklly tdghlighl whelher Ihe resuks of the Potential Study are an outiier relabve to the other studies
assessecL Note however that each study w4 have ditferenl driving assumptions - ddterenl sets ol
avoided costs, ddferent forecasts. etc. — Oil suggesting that the benchmark cgnl be a true apples to
apples comparison. As such, resubs should be taken as indicative rather than definitive.

f|gure 55 provides a comparison of the electric annual average percerdsge reduction from gus study
(savings relative to net sties) compared to seven other studies from the region oonducted over the pasl
live years.u As can be seen, the result ol Ibis study appears lo show mid finding achievable savings on
Ihe lower side relative to the olhor studies at 0.7 percenl (average yearly reduction over the 11-year lime
horixon). For additional context. a regional average percent savings was cahulated. The regional
average of the seven studies. pkrs dis one, indicate a O.g percent average annual reducbon, wMch is
about 20 percent higher than what was kid in this study. While it is difficuk lo know prodsely why the
figures trom this skxfy are signrgcandy lower than tho average for the region. there a few driving factors
Ihal mighl explain Ihe ddferences:

All of Ihe other skxfies reporl maximum achievable polentisl. Comparison are made lo Ihe
Reference Scenario from this study, which explains in part why the comfxuative vtdues sre
consistently Mgher.

~ All ot the ogler studes were completed at least 2 years ago. AI Ihat time, avoided costs were
higher wMch means thai more measures Ckety passed the economic screens in those studies
and thus the achievable potendal wss higher.

~ Tho effects ol federal oriucxnent standards were not playing ss stgnlscant a rokt for the olher
studies, given Ihat those standards would nol have gone Into effect for several years. In this
study. codes and standards ware inllusncing the achievable results from Ihe bey'nnlng of the 11-
year forecssl horixon, whiCh had the effect ol redudng lhe savings,

u us ugsNoord ld Eruugy. Enorgy Dgduooy pcxooual surgy cololog. thu cslalog e u covdodoo d store sod bydl uourgy
~ srxunoy goorrllll uudou guslduod ulnae tg07.
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Figure 55. Benchmarking of Electric Achievable Potonlial Savings

hroa: kareanr wereyerc fete

Figure 56 provides a compadson of the gas annual average percentage reduction from this study
(savings relative to net sales) compared to four other studies from outside the region conducted over the
past four years.m Note thai il was not possrbfe lo locate results from any gas potenbal studies recently
conducted in the mountain regiorc As can be seen, the xcel Energy 2018 study (this study) also appears
to shaw achievable savings on the teener side relative to the other eludes at 0.5 percent, For additional
context. a regional average percent savings was calculated The regional average of the four studies,
plus this one, indicate a 0.$ percent average annual reduction, which is 35 percent higher than what was
found In this study.

wAcEEE. 'craceao ero TEApo1'r Tocnrdcat Economc, and Acruauabta Enarey aadancy polareai slursaa. Auouel toto. Deca h
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Figure SS. Bsnchmarklng of Gas Achtwabts Potential Savtnga
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6. CONCLUSIONS

This study has resulted in updated, expanded, and improved information on the Xcel Energy customer
base and the potential for energy reductions that are possrUe through DSM programs and initiatives.
IShile much DSM potenbal exists. grere are unique challenges lhal lhe Xcel Energy faces in its Colorado
senrice lerrilory in realizing Ibis polentiaL

Prior OSM Successr Xcel Energy has effectively implemented OSM programs in Ihe Cokrrado service
territory for many years, ofirm exceeding goals in lerms of ths amount of savings achieved al some. but
not all segment levels withe ris energy efgciency portfolio. As greater levels of DSM are implemented kt
Ihe service territory and market saturation increases it will become mom chakenging Io harvest add4onal
savings that are represented in the OSM potentiaL One example of this indudes residential bathroom
faucet aerators, where the study results show thai savings wig begin to level out around 2021 as the
maricet reaches aluation for Ihal measure.

Xcel Energy's psst experiences with OSM program knplemenlation also suggest that some measures,
while cost effecbve opportunities at face valcm, have market barriers drat limit customer adoplion. The
achievable poterriial presented here rejects gross learnings, wsh market adoption tariored for certain
measures kke cenVal a'x cond@ching tune~ and advanced power strip measures that have historically
had limited customer uptake in Xcel Energy's programs. The Advanced Ughting scenario similarly reflects
the expectation that customer adopbon of CFL gghting wi~ be lxnited by customer Iochnology
preferences, despce lhe relative coal effectiveness of cFLs over LEDs,

Codes and Standards: The chagenge of conbnuing to capture energy e ficiency DSM savtrgs within sn
increasingly saturated markel is exacerbated by tighlening codes and standardL In partiartsr the federal
EISA lighting standards have a large impact on energy e5ciency OSM polengaL * signcficant proportion
of Xcrri Energy's OSM pordoko has h'kterioally consisted of resldengal lighting savings, which wg be
substanlially rkrninished once the EISA lighting standard changes. Codes and standards changes wg
also impact the savings available from measures such as commercial ice makers. Energy Star dothes
washers, and a variety of commercial HYAc meascxes over the s!udy period. with kmmkrished savings
available from these measums, ss walL

increasing Costs: Changes to ore portfolio measure mbi that occur due lo market aauuagon and codes
snd standards changes drive costs upward, wdh the EISA lighgng standard driving the most signdicant
increases in program dekvery costs over the study period. In the future, whge Navigant forecasts
incremental achievable savings potential to begin to iodine around 2021, program acquisition costs
oontinue to increase Ihrough the maforrty of the forecast hortaon.

Fuel hler Xcel Energy serves its customers combined~ snd natural gas. electricity only, and
natural gas only. While this is not generally a unique situabon, the combinabon of fuel mixes adds
CcmpleXity tO the marketplaoe in terma Of energy effrdenoy prOgram detiVery When targeting SaVingS fOr
each of these fuels separately, or in combination. These addhtional layers of complexity Indude
appropriately caplurng program savings, cost effecgveness, and hcentives wrlhout double counling
across fuel types and ensunng that incenkves are dhtnbuted apixopriately to single fuel customers.

Varied Regions within Xcei Energy Franchise Area: Xcel Energy has two very ddferent regions in ks
lerntory; (I) the urban and suburban communities of Denver and Boulder where access to energy

conooonoor onrr cpnoossy
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elficiency services is generally mors favorable; and (2) the more rural locations located to Ihe norih of
Denver (plains) and to lhe mountain weal where delivery of energy efficiency services can be challenging.
Due to ere nature snd diversity of customers in the Xcel Energy Colorado territory, acheving market
acceptance and program participation is very challenging. Outreach, education and marketing to the
numerous resklential and business segments, ss wed as the highly variable market within each of these
segments. must be s high priority In sny DSM program effort.

it is recommended that updates to this DSM potetial study be undertaken on a regutar basis, with sere
grar«Aar analyses conducted for the important or promiskrg markets for energy e5ciency potential.
These markets inckrde:

~ Commercial and Industriallag buildings. which represenl neariy 60 percent of the electric
potential. show signdicant promise for improving the efliciendes of HVAC and llghdng systems,
pardculariy in new buildings. Because ol the large potential Navigant sees ir new construction,
there could be opportunity for Xcel Energy lo target this program for expansion, although
adrenal research and/or program design efforts would be required to devekrp specific
recommendabons.

~ Residential buldings (single farrdiy in parbcular) represent signiecsnt savings opportunibss for
sledric cooing systems, gas space heating, lighting. and e ectonics end-uses. Targeting deep
savings within this segment after Ihe EISA implemenlabon will be critical lo meeting Xcsl
Energy's savings targets in Ihe future.

~ Single-family buildings present unique opporlurulies for cspturing energy elficiency potenbal for
boih fuels (psrbcularly natural gss) and neariy sll end-uses, with the most promising opporiunriies
lor central coobng systems. central heabng systems (electri and gas), and vitually all fonna of
ighting.

Further primary market research efforts could be geared toward a heber understanding of customer
decision making about DSM and their willingness to sdopl DSM and at what price. Customer panels that
would regularly check the fxdse of customer sitibrdes oould conkrbute toward making more meaningful
morse coections in program designs. Because the DSM market is dynamic. muki~enskxurt and
subject to conbnuous change, takkvg these and other measures is essential toward ensuring that energy
savings sre msximtzed in Ihe most costwffectrve manner.

pass 1st
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APPENDIX A. OVERVIEW OF DSMSIMR MODEL

The allowing slides from the Internal stakeholder meeting in February 2016 (see Appendix F, 1) provide
an overview of the bttennvup technology drtfusion and stock/flow tracking DSMSim'" potenbal model that
Navigant used in this analysis.

OSM POTENTIAL MODEL

N AVIGANT
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INP UT TEMPLATES.
EASY ACCESS TO KEY INPUT ASSUMPTIONS

Measure Template

Includes all measure-related input
data

~ 50+ measure characteristics
~ Incremental participant costs,

consumption & demand,
measure density, initial
saturation, scaling basis,
variable admin & load shape
type

~ Time-changing cost &
consumption multipliers

~ Data sources, descdpdons &
citations

Global Template

Includes segment and service
territory-specific data
~ Retail rates & avoided costs
~ Building stock forecasts
~ Sales and load forecasts with

end use allocations
~ Load shape profiles
~ Discount rates. inflafion rates &

line losses
~ Program & portfolio admin costs

NAVIGANT
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TECHNICAL POTENTIAL
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ECONOMIC POTENTIAL

~ Economic potential is the subset of technical potential that meets some cost-test
screening threshold.

~ Screening thresholds can differ by measure, sector, end use, etc
~ Cost-test calculations follow standard practice and include:

- Incremental participant costs
- Avoided costs

Bi~ impacts
- 0&M costsrsavings

~ Costs and benefits are calculated over the measure life or over a user-specified
horizon

~ Can choose whether avoided costs from secondary savings will be included
- E.g., for an insulation program lor etectric~ customers (cooling savings). cotrid Xcel

Energy claim avoided gas costs (healing savings)?

~ (WIN IAVIWrt IX7NLkllO pC W PC@% OSt4rgl NAVIGANT
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COMPETITION GROUPS

~ Measures competing for the same end use savings are lumped into competition
groups to prevent doubtpPcounting of savings potential (e.g., high efficiency water
heaters and heat pump water heaters).

~ Competing technologies share the same baseline assumptions and baseline
measure densities.

~ Competition can only occur within a given customer segment, replacement type,
and senrice lemtory (service territones are differentiated by fuel-type and dimate
zone).

~ For technical and economic potenbal, only the measure viith the greatest potential
within the competition group is included in the reported totals.
- For economic potarNial, no consideration for the most economic competing measure is

made other than the requirement that a turps the costliest screening threshokl.
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ACHIEVABLE POTENTIAL

Achievable potential is calculated by modeling market
mechanisms, participant interaction, measure attractiveness
and stock turnover dynamics

Awa ss (Bass
Diffusion Logic)

C ~ trtron Group
(CG) and NonCG

Ltarket Share

I tnres PCT
Ratio & Payback

Times

New & Retrofit
Stock Tracking

ROB Stock Tracking

i Actuevable Pot I
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INCENTIVE METHODS

LPe ntage of
Incremental Costs

[%]

Targeted Payback Penod sumo mmauuutu~s~ummm pmma s

[years] ~ eEounstns In sssnens lorna snu pnsmolss cnmprsnsnsrsmmss

Targeted Participant Cost
[level. 5/kWh[

Max Utility Incentive I

[Ie e I SfkWh]
~ Pocus ts mmmumo cctuuaon costs snd nss erPmaun or unmsona
,'armns ssrmes tto mrsotnnru)

All etrategiae can be dttterenaated by cuslomer segment or end use, and aa slratagee apply a minimum
incenbue ea a percentage or atcramental caela

NAVIGANT
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MARKET SHARE

Among competing ettlcient measures
~ Roles on s logs lorrmdstion lor sinwlatgg decrele

choice ol compabng EE measures.
PCT ratio ls Ihe main dover bxr psfbo'pent's
salectcn among EE msssraes.
Logit market share i~ used lo determine a weighted
slrrlpla parsecs lof erllifa cofnpebbon gfolsk

Among EE and basetrne measures
Rapes on payback acceptance curves empiricaetr
based on Nsvlgsrasad psrbcbsro surveys.

- Compebbon groupe treated es single EE maastae
lo determine total EE marbet share, which is aran
revbsiributed to oompebng messraes based on logri
market sham.

- peybecfc adders (Cosevs or negabve) can be
~ppbed Iof caibfeson lo observed~
levels.
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NESTED COMPETITION FOR MARKET SHARE

~ Competition group measures
compete for nested subsets of
the suitable end use
opportunities.

~ The size of each subset is a
function of each measure's
effedive technical suitability'.

which is the minimum of
awareness or technical
suitability.

~ The calculated market share for
each subset is multiplied by the
incremental area of the subset
to determine a weighted
average market share across all
subsets.

crt, LEO, yP

6ffectire tschnrcel
sudebtrttc

lncend s 158

LED ~ X%

CFL a V%

Ares represents the frscaon ot end use
OPportsnlase (o.g., soctrets) that are surtatrfe lor
each comparing EE measure and for the basedna
measure f100% suitable)

)tasted Competition Among Lighting Measures
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STOCK-AND-FLOW DIAGRAM:
NEW AND RETROFIT MEASURES

~ New Construction
- Upper bound on EE opportunities

bmited by growth in building stock.
- Awareness (s-shaped bass diffusion)

bmits market adoption when low.

OIee& nne

IneaO n yennen~
penenal leeIniny Ie

~ Retrofit
- Upper bound on EE opportunities

bmited by awareness (s-shaped bass
diffusion).

- Asstsne initial awareness is low to
prevent retrofit of entire stock.

s ~ 'ee nInneeI cowinICIO Iw eu nnenn ennnelRI NAVlGANT
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STOCK-AhID-FLOW DIAGRAM:
ROB MEASURES

~ Upper bound on EE
opportunities limited by
measure turnover.
- Measure turnover dictated by

measure lifetina exponentially
distrerutad.

~ Awareness (shaped bass
diffusion) limits market share
when low.

~M~ l
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ACHIEVABLE POTENTIAL CALIBRATION

~ A typical calibration process includes calibrating the first several simulation years lo
historic levels or industry averages of savings potential and acquisition costs.

~ A secondary calibration shapes the calculated budget over time to reflect regulatory
environments or spending targets.

~ Lastly, sensitivities provkfe insight into savings potential at different budget levels.

Cahbrated Results

Initial savings potential
Initial lotal spending
Total spending over time
Initial acquisition costs
By sector, end use, and total

Cahbration Levers

~ Incentives (four approaches)
~ Bass diffusion parameters

~ Marketing factors
~ Word.of-mouth factors
~ Initial awareness

~ Costliest screening threshold
~ Payback adders

~ enr nrnnnny
Cia 1 4 Nootrrnn onnootono, Inc
Oo nor falntnno cn oopr

Pntto tS



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 201 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
201

of250

NRVIGANT xcei Energy DsM Pctential study

CORRECTED Attachment SMW-2
Proceeding No. 17A-XXXXEG

Hearing Exhibit 102
119 of 168

APPENDIX B. RESIDENTIAL SURVEY RESULTS

This appendix includes the final survey instrument used for the residential online survey, as well as the
final residential survey results.

B.1 Survey Instrument

Xcel Energy Residential OrHJne Survey
— PROGRAMMED—

March 2, 201 tt

SURVEY OBJECllVES:

1. Determine home type, size, age, occupancy, usage patterns, and demographics
2, Chsiactrxize the~market in Xoel Energy's Colorado service tenarxy
3. tetenine mRor~ edciency levels

Table 8-1: Xcel Residential Baseline On&no Survey Topics

nkkennee end eaanerwy
cools rtniaent canensno. ea.
Da nel iseesnee ar aaor
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Introduction

We at Xcel Energy is asking for your help to understand Cokrrado-specific residencal energy use and
customer deciskxvmaking for energy efbciency. Your responses wta help us improve energy efficiency
programs that assist resldendial customers in saving energy and money. and ultimately, benefa the
environmenL This survey will take about 15 minutes.

All responses are stricdy conlklential and will be used for research purposes only; they wig nct be
assodat'ed in any way wilh you or your home.

About Your Homo

Fkst, we would like to ask you a few questions about your home at «ADDRESS& (ADDRESS SHOULD
BE PREMISE ADDRESS USTED IN THE SAMPLE]

Does your household pay lor natural gas or electric senrice provided by Xcel Energy7(Select one
response)

01. Natural gas service ONLY
02. Electric service ONLY
03 Natural gas AND electric senrice
04. Do nol pay for electric or natural gas service, induded in rent or use other energy

99. Dail know

IF 04 OR 99 TERMINATE — GO TO THANK YOU AND TERMINATE.

2. which ot the folowing bast describes your hornet (select one response)
01. Single famly (detached or attached)
02. Mutt)4amily (kiw- or trigh-rise apartment building)
03. Mnufactuied. modubu or mobile horne
99, Don't know

IF 0143 QUAUFY. IF 99 GO TO THANK YOU AND TERMINATE.

3. Is this home your main residence, s weekend residence, or seasonalrvacation residencey (Select
one response)

01. Main Residence
02. Weekend Residence
03. SeasonaWacation Residence
88. Other (please specrfy)
99. Don't know

IF 01, QUALIFY. 02 TO 99 GO TO THANK YOU AND TERMINATE.

4. Approximately how large is your home h square feet? Please do not indude gsnq)es or unfinished
basement space. (Select one response)

01, lass than 1,000 square feet
02. 1,0M to less than 1,500 square feel
03. 1.500 to less than 2,000 square feet

crnsranssrsnd~
Cue l 4 risusae Causans Inc.
os rvx esvavsr acier

Pses 2
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04. 2.000 to less than 2,500 square feet
05. 2.S00 square feel or more
99. Don't know

5. Approximately what percent of your home's square footage is heated'7 (Select one response)
01. Less than 25%
02 25% to less than 50%
03. 50% to less than 75%
04. 75% to less than 100%
05. 100%
99. Don'i know

6. Approximaleiy what percent of your home's square footage is ai conditioned? (Select one
response)

01. Less than 2S%
02. 25% lo less than 50%
03. 50% lo less than 75%
04. 75% to less than 100%
05, 100%
99. Dont know

8. What type of windoyre are currently krstalied in your home2 (Selacl one response)
01. Single pane (one pane of glass)
02. Single pane with storm windows
03. Double pane (two panes of glass)
04. Triple pane (three panes of glass)
05. Other
99, Donl know

9. Have insulation levels in your home been upgraded since the home was built2

01. Yes
02, No
99. Don't know

Coolkroooor orxr~
fxta ill Norisoro oocotoxx sro
Oo ooi rroosooo or copy
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Space Heating

Next. wa wauld like to ask scene questions about hcw you heal your home.

10. What is the ma'n hea5ng system used lo heat your homey (The one used most often) (Select one
response)

IF Q12 YES GO TO Q13, ELSE GO TO Q14

13. Please record the eNdency rabng of the heaang equymenL including the rating unit:

a. Rating (NUMERIC]

b. Rating Unit (DROP DOWN)

1. AFUE

2. COP

3, Other unrt (please specify)

14. How old is your main heabng system (kr ~rs)2 (If you aren't sure please estimate.)
(NUMERICAL OPEN END (RANGE D(00)) Age in Years (Enter 0 if loss than 4'pl months,
enter 1 if six months lo one year)
QQ. Don'l knonr

~one~
coo14 Noveonr onnoorsns, Inc,
Oo nol eosxnno co copy
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Air Conditioning

The next texrstions are about cooling your home.

17. Do you cool your home kt the summer tone using a cooling system7
01. Yes
02. No [GO TD Q26J
99. Don'I know tGO TO Q26}

IF NO OR DON'T KNOW, SKIP TO WATER HEATING SECTION Q26

I S. Does the cookng system Ior your home serve more than oneresidenoe1'1.

Yes
02. No
99. Don'I know

~ nnrr rtrxrnnrnry
crtole Nnvonnl nannrrrsnp, inc.
Oo nrx rtnrnrnnn or onpy
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IF Q21 YES GO TO Q22, ELSE GO TO Q23

22. Please record the efMency rating of the coogng equipment, induding the rating unit

a. Rabng [NUMERIC)

b. Rabng Unit [DROP DOWN)

l. SEER

2. HPSF

3. Other Urst (please specify)

23. How old is your main cooling system gn years)7 (lf you aren't sure please esbmate.)
NUMERICAL OPEN END [RANGE 0-98) Age in Years (Enter 0 if less than six months,
enter 1 If six nonths lo one year)
99. DOH "T KNOW

Walor Heating

The next questions are about your horne's water heacng system.

25. Does the water heating system for your home swve more than one residence7
01. Yes
02. No
99. Don't know

consrrrnssr wxi Ararwrrwy
Ceo 1 a Nwkuxrr Canruany, inc.
CO rxx rsrasxss sr crsrr
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27. whal type of fuel Is used to heat your water7 (Select one response)
01. Electricity

02, Natural gas
03. Propane
OI. Solar
88. Other (please specify)
99. Don't know

IF Q30 YES GO TO Q31 ~ ELSE GO TO Q32

31. Please record the eifidency rating of the water heating equipment, Including the rating urut

a. Rating (NUMERIC)

b. Rabng Unit [DROP DOWN)

l. EF

3 Other und (please specify)

32. How old is your water heater system (rn years)7 (If you aren't sure please eslimate.)
NUMERICAL OPEN END (RANGE 0-98) Age In Years (Enter 0 if less than six months.
order 1 if six months to one year)
99. DON'T KNOW

Pass r
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Major Appliances and Electronics

This secbon asks rtuessons about major appeances used in your home.

33. For each of the fogowing appliances. please lell us'.

a. How many are in use in your househokl

b. How many are Energy Star Rated or High Efficiency

c. Average age of the appliance(s)

34. For each of the fogowing electronics. please tell us:

d. How many are kt use in your houseold,

e. How many are Energy Star Rated or High Efficiency.

t. Average age of eytccno 'c(s)

ccntdneer nvl Arsrcocey
arty is rccveont ccnnarny, sc.
Do ncl dicoenrn or copy
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Demographics

Lastly, we just have a few llnal questions atrout your household.

35. Do you own or rani your home? (Select one response)
01. Own
02. Rent
77, Other arrangements (please specify)
88. Prefer not to answer
gg. Don't know

38. Counting yourself, how many people live kr your home lor most of the year? (Select one response)
01. (1) Person
02, (2) People
03. (3) People
04, (s) People
05. (5) People
06. (8) People
07. (7) People
08. (8) or more people
88. Prefer not to answer
99. Don'1 know

onkrnnswnrnr runannray
Costs Nnutrnnr Cnnnuarny. Inn.
On nnr anireuln nt nnpr
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37, Whkh category best describes your lotal household Income in 2015 before taxes7 (Select one
response)

01. Less than $15,000
02. $15.000 to less than $20.000
03. $20.000 to less than $30.000
04. $30.000 to less than $40,000
05. $40.000 to less than $50.000
OL S50.000 to less than $75,000
07. $75.000 to less than $100.000
08. $ 100.000 to less than $150.000
09. $150.000 or more
88. Preter not to answer
99. Don't know

Thank You 6 Terminate

Thank you for taking the time to complete the srdvey. Xcel Energy is planning to visit a few cuskrmer
homes to gather more information on energy efrciency equipment. The visit would be complimentary and
ought provide you with information on how to increase the efficiency at your home. Woukl you be
interested in a phone cal lo discuss participating7

IF above answer is 01 (YES),
Please provide the best contact number lo reach you.
(ACCEPT PHONE NUMBER)

There aa the quesbons drat ws have. Thank you very much for taking the lime to participate in this study.

B.2 Detailed Survey Results

SeeattachmenL XcelEnengy 2016DSMPotentiafstudyCompleteCrosstabe tilt-tealsx. forthe
Snal residendal survey resuks, which incorporate the results from both Ihe onrine and onsite srdveys.

ConhdsnW and pnsvrrray
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APPENDIX C. COMMERCIAL AND INDUSTRIAL SURVEY RESULTS

This appenrkx kic4des the gnat survey Instrument used for the CSI phone survey. as well as the final CSI
survey resuks.

C.1 Survey Instrument

Xcel Energy Corrvnerckpl, Indusbtal and Agricultwal Ttdpphone Swvey
— PINAL-

Febiuary 12, 2016

SURVEY b}scdvest

I. Determine fadlity type, size, sge, occupancy, usage patterns, and firrnographics

L Characterize Ihe commercial, indusuial and agdcultwal markets In Xcel Energy's Colorado
servke area

Determine major equipment saturations

Introduction

Hego. my name is clNTERVIEWER NAME&, and rm casing on bshaN of Xcel Energy.

May I speak with the person most krxxneedgeable about the coobng, heating, and kghting equipment st
yow business's facikty at &SERVICE ADDRESS» in «SERVICE CITY&7

1 Yes
2 No [attempt to convertj

INTRO1
rm vnth Tetra Tech, sn independent research finn we have been hired by xcel Energy to tagr vnlh some
of their customers about your thoughts regarding energy use to help enhance and impnwe Xcel Energy's
commercial, industrial and agricultural energy elficiency programs.

I'm not selling anything; I'd just eke Io ask your opinions lo help Xcel Energy develop new programs and
improve existing programs for customers. We would like to understand how customers operate faciMIes
ike this one, and what lypes of enar gaping equipment you have. Ag responses are strictl confidential
snd wig be used kx research purposes only. Information you provide vwa nOt be direcdy associated with
your organizabon. Your input to the study is very knportank

Before we stark I woekl kke to inform you that for quakty control purposes, Itis caa will be recorded and
monitored.

(Who Is doing this study: Xcel Energy—they have hired ow firm to invesbgate how customers operate
faokties kke this one, and what types of energy-using equipment you have,)~ nnrr~
crtots rknnsnnr concvsins, inc.
Do ncl dopinno cn poor
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(Why are you conducting this study: Thkr sludy is cndcal to help Xcel Energy better understand
customers'eed for and krleresl In energy efficiency programs and senrices and help impnwe on existing
otferings.)

(Timing: This survey should take about 20 minutes cf yore time. pnterviewer. If now Is not a good 4me,
set up call back appointment cr offer lo let them call us back at 1-80(4454-5070))

(Salsa COnCem: I am nct Searng anything; afi reepaneee are StriCdy COnfidential and Will be uaed IOr

research purposes only. Information you pmvide vnfi nct be direcdy associated rnth your orgarszabon. If

you wordd kke to talk with someone from Xcel Energy about this study. feel free to cal &LOUISE WOOD
at 303-294-2502&.)

INTRO2 Are you Ihe person most knowledgeable about the cooling, heating, and lighting equipmenl
st this facfirty?

01 Yes (SKIP TO OI)
02 No (ASK INTRO3)

INTRO3 Who ebte st your linn woukl be more knowledgeable about your cookng, heatvrg, and l4)hung
equipment at thi~ locaticny May I please speak with thai persong

1. Does your buskress pay Xcel Energy for natural gas service. electric service, or both natural gas
snd electric servtce2

~ erxr rwrrxurery
criers rsnrrvrt
Oe rlol rsursvle rx rxvrr
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Firmogrsphics

I'd bke to start by asking you a few quesdons about the general characterlstcs of your orgsnizabon's
facility at &SERVICE ADORESSn in &SEfWICE CITY&.

3. Woukf you descnbe your buskxess scbvity as mainly co~ mainly industrial or mainly

ASK IF O3 1; ELSE SKIP TO Oa

What type of commerdal busness actlvsy is conducted at cSERVICE ADDRESS I tREAD UST)

IF OS s 2, CONTINUE; ELSE SKIP TO THANK AND TERMINATE

ASK IF O3 ~ 2; ELSE SKIP TO QS~ nnrr rncrnrrrwy
Crtete Nnvennr Ccnnane, inc.
oo ncl earrrnsn a capt

Pnsn 3
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6. What type of Indusuial business activity Is conducted at «SERVICE ADDRESSr 7 (READ LIST]

ASK IF QS S; ELSE SKIP TO QS

7. what type of agncultural buaness are you in7 (READ UET AND AGGEpT MULTlpLE

6. Approximately how many full-time employees does your business have at this locabony

Numenc open end:~ srxrAsrvjsray
0201$ Nsvlasrs Csreubnp. Inc
Oo ssr rssvevrs a «rsrr

Pass 4



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 215 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
215

of250

NAVIGANT Xcei EiierQY DSM Potential Study

CORRECTED Attachment SMW-2
Proceeding No. 17A-XXXXEG

Hearing Exhibe 102
133 of 168

9. Approximately how many part-arne or seasonal employees does your business have at Ois locationy

Numeric open erxf.

11. Approximately, when was this bufding con~ Please provide your best esdmabon. (READ IF

12. what is Ihe approxinate lkor area, in square feet. that is occupied by your business at this ocatfionV

Next, I have a few questions about the hours of operation for your fuck'. We are interested in the hours
Ore faclsy ie operating. not necessarify busxress hours.~ rvxrp rpnvruy
Costa Nsvbux ConwAinO, Inc.
Oo rvx esvlblss or uxrr

esse s
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13. What ls the average number of hours of operation Monday through Frklay7 (Enter 2400 for 244krur

14. Does your facsrty operate on a ddferent schedule on Sahrrday and Sunday than it does Monday

ASK IF Q14 1, ELSE SKIP TO Q16

I S. What is the average number of hours of operation on Saturday through Sunday'7 (Enter 2400 for

IF 016 1 ASK 017, ELSE SKIP TO 018

17. Please describe lhe reason for the changes in operating hours. (RECORO VERBATIM)

Energy Management System Equipment

18. Ooes this facsity have a centralized busdlng control syr tern, also known as an energy management
system or a buikling automalion system that discovers repels, andlor corrects undesired control
Issues'7 [lf needed: A central energy marogempnt system is a computer4yased control system that
controls and monitors electrical equipment such as HYAc andror aghtrng.[

ASK IF Q18 1; ELSE SKIP TO NEXT SECTION [022)~ ood ryoporray
Caela Novornl Cooovave. Ioc.
oo oor eopevro or copy
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19. What equipment at this facgky is conlroged by the energy management system f Does it control...

The next secbon of the survey is focused pnmanty on how electricity is consumed at your business's
faciTity located at «SERVICE ADORESSx In cSERVICE CITY~.

Outdoor Ughting

I would now kke lo ask you a few quesbons about your outdoor kghting equipment.

22. Does this facility have outdoor fighting that the business is responsible fury (if needed: those areas
that are exposed to the open air such as parking kits, garages, porches, walk ways, playing fields.
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23. I'm going to read a list of the most common types of outdoor Sghting. For each type, I would like you
to esbmale the approxnale percentage of the total outdoor ighlxvg provided by that type of lighting
at your facility. If you are not swe, give us your best guess. PLEAD UST ONCE. THEN RE-READ
LIST AND RECORD RESPONSES] What percent of your outdoor lighting is...? [READ UST AND

ASK IFQ23 03&0, ELSE SKIP TOQ25

24. What type of HID lamps do you have installed in your facility'READ LIST AND ACCEPT

25. Now turning to the systems that control lhe lighting, which of these oontrot systems do you have at
ES]

~ orxr Avrsveovy
etc 1 4 tovioonr oonruwia sic.
oo ooi oerrsxso or copy
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Space Cooling

IF 03 n 1 THEN ASK Q28; ELSE SKIP TO NEXT SECTION

28. Now I'd eke to ask you some questions about the cooling equipmenL Approxima.'eiy what
percentage ot the space occufned by your business is airmndsioned during lhe summer months7

27. What is the primary type of equipment used lo cool this fadlrty7 Do you use &READ LIST&7 PLEAD,

IF 027 1 OR 6 THEN ASK Q28; ELSE SKIP TO Q28.

~ Orrrr Aopnooooy
errors rcnnaont Ontorrane Ioc,
Do not rsroanno or copy
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28. What percentage of your facility'0 cooling is provided by packaged or split chillers. cenlrsl chiaed
chiliers, or distnct chilled chillers versus other types of coolmg? (MUST ADD UP TO 100

St

30. would you charadertze the cooling erfulpment as standard e5dency or high efficiency? fAsK FQR

32. During Ihe summer. how is Ihe primary alr~ndidoning system typically operated al this facibty? Is it

~end~
Casrs Nsessre C00exrna tnc.
Do nol erseule ar rapr

Psss 10
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33. Which of the following contrd suategies or systems are used for the coosng syslem al this facitsy?

34. Over the past three years, have you made any changes retated to the cootrng system at this facility,

35, What types of air condrtioning equipment were instagsd as part of the cooling system changes? Oid

Peas 11
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38. What types of air condiboning control equipmenl were installed as part of the coobng system

37. What other types of equipmenl, d any, were installed as part ot Ihe cooling system changesg Did

you install... [READ) (ALLOW MULTIPLE ANSWERS)

IF 06 a 17 THEN ASK 038; ELSE SKIP TO NEXT SECTION

38. We have a couple of questions about the Data Centers in this facility. Does your server room have a

~ endPervrerap
CQP1S rrevrpent Cenaanp. Src.
Oa nee dalntnee nr copy

Pape tt
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Space Heating

IF QS s 1 THEN ASK Q40; ELSE SKIP TO NEXT SECTION

40, Next, I'd Nre to ask you a few quesbons about your space heating equipmenL Approximately what
percentage of the space occupied by your business is heated during the winter months2 ( READ IF

42, What is the pnmary type of heating system used with this tuel to heal this facktyy tREAO, SELECT

IF Q42 ~ 05 THEN ASK Q43; ELSE SKIP TO Q44
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45, Does your facitey have heat recovery system (HRv) or energy recovery system (E~7 lREcoRD

48. During the winter, how is the heating system typically operated at this facttity7 ls it operaled...

47. WhiCh of the following control strategies are used with Ihe healing system at this faality7 Do you

48. Over the past truce years. have any changes been made related to the heating system at this

~ avr rrrapnaay
oto la Nrhrsall cwsvtvnAQ, Ihc,
oo nor ovvevrv a oovv

Pace r ~
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49. What types of equipmenl were instaded as part Of the heating system changes'7 (READ, SELECT

If Q49 o (1, 2, 3, 4, 5, 8, 7) ~ THEN ASK Q50; ELSE GO TO NEXT SECTION

50. What types of control equipment were installed as part of lhe heabng system chsngesg Did you

Water Heating

51. Next, I'd like to ask a few quest'ons about the water heating equipment at your business's facikty.

~ nnri cpneeary
oteis rovlsorn onnorsre, tns
bo ron norntnno or copy

popo 1 d



Grevatt Surrebuttal Testimony Exhibit JG-5 Page 226 of 250

ELEC
TR

O
N
IC
ALLY

FILED
-2021

April15
12:20

PM
-SC

PSC
-D

ocket#
2019-225-E

-Page
226

of250

NAVIGANT Xcel Energy DSMPotenttal Study

CORRECTED Attachment SMW.2
Proceeding No. 17A-XXXXEG

Hearing Exhbit 102
144 of 168

52. 1Nhat type of water heaterg system ls used wrth this tuel lo provtde hot water at this faotity2 lREAD.

Refrigeration Equipment

eeoc rs
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ASK IF Q55 ~1; ELSE SKIP TO NEXT SECTION

57. Which of the fosowtng types of rehtgeration equipment is present at your facaayy (READ UST,

ASK IF Q57~1 or 2; ELSE SKIP TO NEXT SECTION

58. What percentage of the d'eplay cases. or waar4n coolers or freezers ln your factlrty are low

ASK IF Q57%1; ELSE SKIP TO NEXT SECTION

ASK IF Q57 ~ 1; ELSE SKIP TO NEXT SECTION

60. To reduce the energy usage of your display cases. what percent of them use...7 [READ UST; %

~ prrrr~
casts prrscrrr rcrnuaara srs
ocr rcrr disserrrrrr or copy

pape 17
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MOTORS, VARIABLE SPEED DRIVES, AND PUMPS

Now I would like lo ask a few questions about motors al this facility.

82. what percentage of these motors are energy efficienty [ENTER PERGENT]

83. Do you generally purchase energy effirdent motors, standard effidency motors or have your motors
rewoundy

Oshrrnnrnu nnd arnnnnrnv
oasis Nnvisnnr cnnnvana sc.
Dn nni annanrn ni cnpr

pnsn is
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Other Equipmont

87. Is this equipment considered energy efficient (versus stsnderd etficiencyt7 IONLY FOR EACH YES

ASK IF Q66 ~ 01 or 02; ELSE SKIP TO NEXT SECTION

psse ts
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OTHER EFFICIENCY.RELATED IMPROVEMENTS

FinaNy, Fd ike to ask you a few questions about any energyafficiency acbons you may have considered
during the past two years that were not implemented.

69. In the last two years, drd your organization plan any energy efrrcient actions to reduce energy

70. What specr5c actons to improve energy eitldency or reduce energy consumpbon warn identified hg

ASK IF Q69 o 02, 44 or 99; ELSE SKIP TO Q72

~ end qpneerrr
artois Navioenr ccnennsns. inc
Do nor roerrneo or ropy
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71. What were the pnmary reasons that you did not take these energy saving actions7 [DO NOT READ.

72. Does your organization have any pktns to invest capital in energy eflickrncy equipment at Itis facrfrty

ASK IF 072%1; ELSE SKIP

73. What do you plan to invest in during the next two years'OPEN ENDED}

Thank You 8 Terminate

Thank you for taking Ihe tone to speak anth me. Xcel Energy is planning to veit a lew customer
commeniaL industrial and agricultural farxkbes lo gather more information on energy effxdency
equipmenL The visit would be complimentary snd might provide you with information on how to increase
the efficiency of your operabon. Would you be interested in a phone cag lo discuss the added survey
efforfy

That's as the quesbons that we have. on behalf of xcel Energy, I'd like lo thank you very much for taking
the time to participate in this study.

conikranaar anrr fvrvverary
cgs 1 0 NaNtanl conansng, ino.
Oo not enaaaaa or ooor

Pago 21
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C.2 Detailed Survey Results

See attachment, 'Xcel Energy 2016 DSM Potenhal Study Complele Crosstabs 1 1+1-ts.xlsx.'or the
final Cal survey results, which icooqporate the results from both the phone and onsite surveys.

~ orxi~
citote rtaotxxx ccnnmoa ae.
Oo ror dooeoso a copy
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APPENDIX D. UPSTREAM MARKET ACTOR SURVEY RESULTS

This appendix indudes the final sunray instrument used lor the upstream market actor survey. as vvsa as
the fuel market actor survey results.

D.1 Survey Instrument

Xcel Energy 2016 DSM Potential Study — Upstream Phone Survey Guide
DRAFT — May 2016

1.1 Objectives

The purpose of the inlerview is lo cosset qualitaffve data to inform parasel efforts of data collection on
measures and savings potenbsl in Xcel Energy's Coiorado terrsories.

Nol aff respondents wfft have experience in all of the study's areas of krterest (see Figure 57 below). As
appropriate, throughout lhe interview Navigant will lailor questions to maM the inteniiewee's background
as characterised in section Error! Reference source not found.,

Figure 57. Areas of Interest for OSM Potential Study

Areas oflntorost

Customer Segment

End use

Catogorios

Residentiat Commercial; IndustriallAgricuffural

Single Family; Mulbfamily; Office; Manufacturing,
etc.

Ughting; HVAC; Mosxs; EMS Control; etc.

1.2 Interview

Contacl Summary

Contact Job Title

Contact Organttatlon

Contact SectorlCustorner
Segment

Date and Time

Interviewer

Hello, this is IINSERT NAME HEREI caibng from Naviganl Consulling on behaff of Xcel Energy. Xcel
Energy has conlracted wth Navigant to conduct market research on energy stridency technologies in the~ oorrpropo««y
Circle novlsoor Crvoosros. Ioo.
Oo nor esseuo or copy
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state of Colorado, and ss part of that research we sre reaching out to market actors such es yourself lo
ask a few questions and better inform our understanding of Ihe energy efficiency landscape.

This caN is for informational purposes only snd at no point vns I try lo sell yau anything,

Yats input will provide Xcel Energy with a better understanding of the cunent market tor e5cienl
echhntpogies and will help Xcet Energy improve its energy e5ciency programs going fonvard. Your
Individual responses wig remain confidential snd we wiN only report results to Xcel Energy in aggregate.
As a thank you for parbcipating in this study. we would be happy to provide you veth a oopy of the Anal

report, which will provide an ovenriew ot what others such as yourself sre saying about the markeL

Cpn I Ideass speak with [CONTACT NAME IF AVAILABLE; OR 'Ihe person in your company most
knowledgeable on the market for energy efficiency products ]2 [If needed, denly the types of sectors,
customer segments, and end uses we are interested in]

My questions should take about 15 m5utes, is new a good lime for us to tasty [IF YES - pROCEED
WITH INTERVIEW]
[IF NO] When wauld be a gaod time in your schedule for me ta call back1 [SET TIME],

1.2.1 Background

1) To begki anth, our records show Ihat your company specializes in [INSERT SPECIALIZATION
HERE]. Is that canecf) [Confirm or record actual specislicaiion]

2) Caukf you please describe your passion and responsibilsies rebtied to energy e5dency
equipment ar demand side msnagementy [Probe tor context on sector. customer segment, and
end use]

3) How long have you held this or a related posidon I

1.2.2 Customer Awareness of Energy Elficienl Technologies

(hfote to interviewer- for lhe losowing questkrns, fhe goal is fo focus on the mossfeasf weS4nawn
measures tif fsmiyar with) snd technologies rsganspss af adaption, cost slfctf 'aeneas or ssfuiatkvt in the
market. If the respondent is uncenain about whet pansmelera IO upe, pfeaae prOvids this canfexf ]

4) [RES SECTOR ONLY] From the custamer's perspective. what sre the three most wellknown
energy efhcienl measures or technologies in the residential markef) What are the three least-
known2

5) [COMM SECTOR ONLY] From the cuskxners perspective, what are Ihe Svee most well*nawn
energy effident measures or technakigies in the tommerdal markets What are the three lesst-
knoway

8) [IND/AG sEGToR DNLY] From the customer's perspective. what are the ttvee most wes4rnawn
energy effident measures or technologies in Ihe industnaVagricukural marketf What are the three

least-known'.2,3

Sales snd influences on Sales

7) What do you sse ss Ihe biggest barriers preventing more updespread uptake ot event
messwes and Iechnologiesy

1.2.d Costs

~arel repeersv
Cpa ip rewlpaet CsewSap, Se.
co nei seseeae er «epr

Pape 2
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8) [RES SECTOR ONLY) For Ihe residential market, what are the tlxee measures or echnologies
you anddpate will deckne Ihe most in price [relative to current pdce) over the next five years?
What aboul the next ten years?

8) [COMM SECTOR ONLY] For Ihe commercial market, what are the three measiaes or
technologies you anbcipale wig dedine the mosl in pdce [relative to cunent price) over the next
five years'7 Whet about the next ten years?

10) [IND/AG SECTOR ONLY) For the indusbiayagricutlurat market, what are the three measures or
lechnologies you antidpate wig dedine the most in price [relabve to current pdce) over the nexl
five years? What about the next ten years?

11) what do you suspect will be the main drivers behind that decsne in price? [As appropnate
reference all ot dw above measuresrtechnzsogies] [Examples: Ecoremies of scale, &creased up-
take in the market, tesnelcgioal breaktlueugha, eto.]

12) [For each measurehechnokrgy~
o How would you desaibe the magnitude of ihat expected decrease m price over Ihe next

five years? Would you characterize it as a small, medium, or large decrease?

1.2.8 Savings/Ef6cfency and Future Changes

13) [RES SECTOR ONLY] Whkh echnologies do you anticipate wrs have the greatest increases in
etfrdency In Ihe residential sector over the next sve years? What about the next ten years'l

14) [COMM SECTOR ONLY) What about for the commercial sector? [Note — repeat original quesbon
as necessary and based on sector experkxnce]

15) [INDIAG SECTOR ONLY) What about Ior Ihe Industdal/agricultural seckx? [Note — repeat original
quesbon as necessary and based on sector experience]

18) [For each measure mentioned]
o How would you describe the magrxiude ol that expected increase In efszdency? Would

you characterize 5 as smal, medium, or large?
17) What duce measures do you antkxpate wig increase the most in adoption over the next sve

years?

1.2.6 Role of the Utility

18) Have utaay programs had an effect on cuslomer uptake of any of Ihese teohnologles? Which
techixaogies in partcuiar have been most/least impacted by utility programs?

1.2.7 Marfretfnff Effecdveness

19) On a scale of I lo 10, how elfecgve do you consider Xcel Energy's current energy efficiency
marketing eflorts In tenne of encouraging greater cuslomer uptake of elficienl technokgies,
where 10 is extremely effecdve? [Nole that this is not a question about how much effort or funding
is currendy being put Inlo marketing, but rather hcw elfecbvely the current level ot eflort and
fundmg are used and how wel that translates mto impact on customers]

o Why did you give that rating?

1.2.8 Conclusion

20) Do you have any other observations about the future energy effidency market or potenbal for
etlicient technobgies in Xcel Energy's territory tliat we have nol yet louched on and you would
like lo share?

21) Would you ske us to send you a copy of the final report for &is study, when 5 becomes available?

~lid rrrvxvrrxrr
0201$ NsVeerx Crxisvaina, Inc,
Oo not dvrnsvrv a copy

peas 1
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o lf yes, please provide the~:
Name

,
Emaif

Thank you for your time and your valuable inpuL

D.2 Detailed Survey Results

The tables below provide a summary of market actor input on the~: end user awareness of
efficient measuresrtechnotogies: measurehechnotogy deCkneo tn price; greateol increases in efficiency;
and measureitechnotogy increases tn adoption.

Navigant asked market actors lo comment on which measures they thought end users had the most and
leasl familianty.

~ orvi Rpcprlrroiy
coors rcoosoor ccoovsoxx oo.
Oo roc iscoexoo oi copy

pose o
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Table 36 shows that ighting measures and HVAC equipmenl are generally wed known in both the
residential and commercial sectors. with many ol the market actor responses referendng aghtkrg for this
question specifically mentioned LEDs. Residential customers are also famdurr with insulation measures
and commercial customers are tamrttar with motors and rives, Air sealing and water heater equipment
are generaay less watt known in the residential sector.

Pace d
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Table Sg. End User Awareness ot Etttclent TechnologleslMensures

.ltd

Most Well Least Well Most Wed Least Well Most Well Least Well
Known Know rt Known Known Known Known

1 1

Motors and orlves

Solar PV

collars

Chillers

LMS

Ice Slorage

Occupancy Sensors

Precoollng Systems

Storage (Batteries)

Therltlostats

Insrdadon

Evaporative Coolers

Furnaces

Appliances

Water Heaters

Air Sealing

fnargy Audits

Windows

Ground Source Heat
Pumps

natural Ventilation

Radiant Cooling and
Heating

Shower Aerators

Sman Meterurg

Ventgation

~ ouesaons lo market aches vrere penenlldrd, ee eerll~ meted aches lespoflded Illcfe broadly acorn barer duaeeded enenht
neeeuraa, beyond eheroy ~ sdency. These espennsee ere erdvded here «v completeness.

CanhdeNWaed prcpnerary
Ceo is Heueere Ceneuneta Inc.
Oe het deeense er oepy

paoe s
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Whole House Fans

Window Coverings

Soft Starters
afernei Acror sunreys april nnye saroore rerponroe acceprorr able poorrrsw corerr or nwnoono ay rnerrrer

~cicya

Navlgant addi5onally asked market actors Io comment on which measures they anlidpate wosdd
decrease the most in prke over the next five and ten years. Table 37 shows that there is relative
consensus that LED bulbs wig dedine in price in the coming fwe yeses. as weg as HVAC technology In

Ihe residential sector. For the commercial sector, several market actors indicated an expected price drop
in Solar PV and ECM motor technology.

~ carr irropnerary
cease rye~ Crnwarwa. Inc
oo nos eeorbrrro or copy

peon y
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Table 37. Measures/Technologies Predicted to Decline Most In Price

Ca iY

Next 5
Years

Next 10
Years

Next 5

Years
Next 10
Years

Next 5
Years

Next 10
Yean

HVAC

Water Heaten

Solar PV

Appliances

Insubrtlon

Refriserant

Windows

fCM Motors

VFO

Uahtios COntrOIS

fvaporativa Coolins

VRF

Wind

Storage

Motor Controls

Hest Recovery from Waste
Water

Soft Starts

Valve Tech

PIC Tech

Premium efficient motor
tech

Hannonk rnitktauon
Narrsara ararrae Arrar yr av mrpoxaaalkrxelxarf aalrprtl cores IaarlpQoatlymarael

~arm

To fotkmr up on the derdine in price, Navigsnl also asked market actors which measraes or technologies
they expect lo increase the most in effrrdency over tne next five and ten years, respectively. Sknaar lo
expected decreases in price, market actors in both the residential and

commercial

sectors predict that
LED bulbs wi~ see a large iscrease in efliciency in Ihe coming years. PIVAC equipment and buiding
controls are rdso predicted lo experience notable increases tn fhchxncy.~ arxr Aaxvrrary
020 t S NaNSara Oonxx&rkk are.
Oo oor rssaaxae or copy

Papa S
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Table SB. Measures/Technologies Predicted to Increase in Efficiency

rr .~e
Next S
Years

Next 10
Years

Next S

Years
Next 10
Years

Next S

Years
Nets 10
Years

Imutatlon

Water Heaters

Furnaces

HVAC

Air Sensed

Boilers

Appliances

Whole House Fans

Heat Pumps

New Build Platforms

Tankless Water
Heaters

SMS/Controls

Re frlcerators

Chillsrs

Building
Deslttn/LESD

Storase Technoloss

Windows/Doors

Elastic tvtotors

Permanent masnet
motors

Low Harmonic
Sohnions

Source rravtrNrx starker actor ~nr S; laretoto expenses acxeretw aoie rvovtoex cant mennone ormarner

Fussily, taking into account current avvareness and expected changee lO priCe and efficiency, Navigant
asked market actors to share thai predic5ons for whkh measures or technologies would increase the
most ks adoption over the next five years. Once again, market actors working kt Xcel Energt/s Colorado

uoArlsnow ane trtoonerey
Coota Neviaare~ Inc
Oo nor deeense or roar
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lerritory expect lo see wklespread adoption of LEO bulbs and HVAC technobgy, foficwed by kghbng
controls, Solar PV technology, and VFD.

Table 39. Msssuresfyechnoiogies Predicted to Increase Most In Adoption ewer ths Next Five Years

HVAC

I1ghting Controls

Solar PV

VFD

VRF

Ductless Mini-Splits

Storage

Permanent Magnet Motors

insulation

Occupancy Sensors

gvaporative Coolers

Auditing

Pack walls w/ Fibaiglass

Air Sealing

EVs

Space Heating 1

aahavioral Changes
source Ivarxrorv airuoor Actor survase 20r6. rt 2ct lcusprc Iwpoosoa occoprcd rabbi rxerrpoc couoi cl Inoooooc ay roarsor

In addition to the data discussed above, dse evaluation team asked market actors to share their opinion
on other factors affecting the energy eflidency market in Cokxadrx

When it comes to barriers affecfing an increase in adoption for energy efficSent measures, respondents
overwhekningly commented on the financial bamers and lack of education and awareness amongst end
users (see Figure 58). For many end users, the upfront costs of purchasing and Instafi'asg high e ficiency
measures sre sn obstacks, or the proper business models are not In place to accommodate an extended
return on invesunent (ROI). As one market actor stated. customers want to save energy/electricity and
purchase units that are better for Ihe environment, but costs are nol 'convenient'or most customers lo
make those chokes.'f lhe 15 market actora who mentioned this banisr, 10 associate with the
commercial sector, suggesting that finaixdal barriers presents more of sn issue for commancial end users.

Additionsgy, 11 market actors across boih the commercial and residential sectors commented on a lack of
end user education ss a major barrier to egident meassxe adoption. End users may be unaware of what

~bod~
casts Havssora canouraos, ioc.
Do oor sotoburo a copy

popo is
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opbons are avaatabte lo them, or may be unclear about the benefcs ot various technologies or measures.
Figure 58 below provides a list of other barriers mentioned by market adora.

Figure 5L Barriers to Energy Efticlent Measure Adopdon

FInandal baniera

Lack of aducationrawaianaaa

srvxtatta of rarakfwd tactvvciana ~
Lack ol lolow ttvough from end uaara ~

Low pnce of tactrtcity ~
Fear of tna unknown ~c

l¹iuOm xmaunvnng ~
Lack of abikty lo damonatmla payback ~

L Contradors raaauant to change ~
Lack of fosow through lnxtl coauadora ~

Lack of efsuencv standards for pubic bwkkaga ~
4 5 12

Counl of Respondents

Sowoa rrawpara trarrwr xaa savate, n frt mastiff raaaonww aorarvad

The evatuabon lean also asked market actors lo rank the elfecdveness of Xcet Energy's marketing
efforts in encotxaging greater customer uptake of efkctent technotogiea. The majority of respondents
ranked Xcel Energy's markebng egecdvenesa between e 6 and an B. on s scale from 1 to 10 where 10 is
extremely effective. Figure 59 showa that 72 percent of respondents rated Xcel Energy's marketing
etfectlveneas at a 6 or higher, while 16 percent rated the effecdveness at a 4 or lower. The fnding above
that market ackxs see lack of education/awareness as the second largest barrier to adopbon suggests
that, whse most market ackxs genersNy feel Xcel Energy's marketing ia more effecdve than nol, there is
sbg room kx improvemsnL

For those respondents who provided a low rating on the marketing effecteness, several market actors
commented on the lack of customer familiarity with Xcal Energy's programs, nodng that retral stores or
contracts are generally familiar with the programs but that this does not always translate down lo the
customers. One market actor also noted that they regularly encounter administrative issues and it can be
dkf5cult to receive a rebate,

~ axivoaa6awv
Cttsl a raavtawa Cawuaata Inc.
Co aa auabuta a nary

Paaa i 1
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Figure 68. Ettectlvenesa of Xcel EnergtP8 Marketing Efforts

1% 5 rva 9.10

Marketing Effectiveness Rating

grnnon rrnrngnre sterner darer anrvorT, nr?$, armed err ~ none aorn ono to rrvr

~hard~
CQ018 roovlannl Conrndrna Inc
Oo not dnnenno a copr

Poco ta
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APPENDIX E. MEASURE CHARACTERIZATION DATA

E.1 Measure List

See attachment, 'Xcel Energy+016 DSM Potential Study Measure List Final.xtsx. for the full list of
measures considered for the sludy (see the Fue Scan'abs). ss wel ss the final Set of measures used in
the study (see the 'tjst tabs).

E.2 Measure Characteristics Data Filo

See tab Measure Appendix it attachment, Xcel Energy+016 DSM Potential Study
Report FiguresAndTsbtesJUI UVExtsx, lor granular measure input to the DSMSimm model.

The tables below also provide more detaasd information on lhe assumptions used in the analysis for the
impacts of codes and standards on measure savings over tine, as wee as reductions in technology costs
thai are expected to impact certain measures over the study period.

cnnsrrsnrvv nnx prnrvrnlnrr
Ore r S Nnvtanrs Cnnnvsna. tnc.
Dn nnt sursnsn nr onirr

pass ts
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APPENDIX F. STAKEHOLDER PRESENTATIONS

Navigant provided the presenladons below to internal 0.e., Xcet~) stakeholders and external g,e. local
Colorado region) stakehotders over the course of the project

F.1 Internal Stakeholder Presentation (February 2016)

See PDF attachment for the FebruarY 8, 2016 internal stakeholder presentabon:

~ \P%

F.2 External Stakeho!der Presentation (February 2016)

See POF attachment for the FebruarY 17, 2016 external stakeholder presentation:

F.3 External Stakeholder Presentation (August 2016)

See PDF attachment Ior the August 17, 2018 external stakeholder presentalion:
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APPENDIX G. SUPPORTING DATA FOR CHARTS

See attachment„Xcel Energy~gt 5 DSM Polential Sbxly Report FiguresAndyabtes All UVE.xtsx," lor
the Ccmptete reaulta fOr eleCtriC energy, eteCtrto demand, and gaa energy teohnloat, eCOncmiC, and
achievable potentiaL
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